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Control  room  of  a  30 
million  watt  transmitter 
created  to  better  man’s 
understanding  of  the  atmos¬ 
phere  and  ionosphere — The 
complete  transmitter  de¬ 
veloped  and  manufactured 
by  FXR. 
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Telephone  Calls  and  TV  Shows  hy  Way  of  Outer  Space? 


The  high  frequency  radio  waves  that  carry  telephone  and  television  signals  travel  in  straight  lines  and  refuse  to  follow  the  earth's  curvature. 
To  overcome  this,  it  may  well  be  practical  and  economical  to  send  them  over  long  distances  by  using  earth  satellites  as  relay  points. 


Maybe  some  day  you’ll  get  phone  calls  from  Brisbane  or  Bombay- 
live  TV  from  Caracas  or  Copenhagen-via  satellites! 


I  nder  construction  in  foreground  is  a  new 
antenna  which  Bell  Telephone  scientists  hope 
will  receive  signals  reflected  from  earth 
satellites  during  forthcoming  tests.  Back¬ 
ground:  a  Broject  Echo  transmitting  antenna. 


To  explore  this  idea.  Bell  Tele¬ 
phone  Laboratories  scientists  are 
presently  working  hard  on  the  com¬ 
munication  phase  of  Project  Echo. 
This  experiment,  sponsored  by  the 
Xational  Aeronautics  and  Space 
Administration,  seeks  to  reflc'ct  radio 


Many  features  of  the  telephone 
service  we  take  for  granted  today 
once  sounded  as  improbable  as  this. 
Blit  working  always  on  the  frontier  of 
science  is  one  of  the  ways  we  make 
that  service  more  convenient,  eco¬ 
nomical  and  enjoyable  for  yon. 


BELL  TELEPHONE  SYSTEM 


Over  the  years  imaginative  research 
has  vastly  improved  your  Bell  Tele¬ 
phone  service. 

Now  Bell  scientists  are  looking 
ahead  to  an  extraordinary  possibility, 
tmtil  recently  only  dreamed  of:  the 
sending  of  telephone  calls  and  TV 
across  oceans  via  earth  satellites. 


and  voice  signals  across  the  U.  S.  by 
means  of  a  100-foot  satellite. 

Recently  these  scientists  relayed  a 
human  voice  from  New  Jersey  to  Cal¬ 
ifornia  via  one  familiar  satellite,  the 
moon,  and  also  sent  a  signal  several 
hundred  miles  by  means  of  an  alumi¬ 
nized  balloon. 
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what’s  where  in  space.  We  soon  will  face  the  crucial  problem  of  identifying  and 

keeping  track  of  hundreds  of  man-made  objects  in  outer  space.  Phased  Array  Radar  technigues,  developed  at 
Bendix  Radio,  offer  a  solution.  If  many  widely  spaced  satellites  or  missiles  hurtled  over  the  horizon  in  the  same 
minute,  a  tremendously  high-powered  Bendix*  radar,  directed  by  a  computer,  could  acguire,  identify,  track  and 
catalog  each  one  without  losing  previously  acguired  targets.  The  Bendix  Radio  Phased  Array  Radar  offers  the 
most  versatile  3-D  data  gathering  system  yet  devised.  It  searches  and  tracks  multiple  targets  simultaneously. 
It  can  provide  long-range  communications  at  the  same  time.  If  your  organization  deals  in  advanced  operational 
concepts  and  weapons  systems,  you're  invited  to  contact  us  to  learn  more  of  this  latest  Bendix  space 
development.  ♦reg.  u.  s.  pat.  off. 


Bendix  Radio  Division 

GOVERNMENT  PRODUCTS  •  BALTIMORE  4,  MARYLAND 
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Picture  a  naval  ship’s  radio  system  under  full  dial  control  from  60 
positions.  It  has  been  done— using  basic  switching  systems  developed 
by  AE. 

Two  separate  systems,  one  with  45  transmitter-receiver  units  and  30 
remotes,  and  another  with  30  transmitter-receiver  units  and  30 
remotes,  can  be  switched  to  any  of  45  frequency  channels,  and 
accessed  by  dialing  from  the  remote  control  positions.  Communica¬ 
tions  can  be  restricted  to  conference  circuits  or  fed  to  the  ship’s 
public-address  system. 

Automatic  switching  such  as  this  is  right  down  AE’s  alley.  In  fact, 
AE  switchboard  equipment  is  used  on  all  first-line  ships  of  the  Navy. 


If  you  have  a  tough  problem  in  communications  or  control,  AE  can 
help  solve  it.  We’re  equipped  to  supply  the  components  or  complete 
control  packages.  For  results,  write  the  Manager,  Government  Service 
Division,  Automatic  Electric  Sales  Corporation,  Northlake,  Illinois. 


AUTOMATIC  ELECTRIC 

Subsidiary  of 

GENERAL  TELEPHONE  &  ELECTRONICS 


AUTOMATICALLY 


MAKING  IDEAS  WORK 
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guidance  problems? 


Once  a  missile  has  left  the 
launching  pad,  its  success  is 
dependent,  in  part,  on  the 
reliability  of  its  guidance  sys¬ 
tem— a  system  demanding  an 
extremely  high  degree  of  precision.  Hoff¬ 
man’s  Electro-Mechanical  Department 
employs  the  most  advanced  precision  manu¬ 
facturing  techniques  to  produce  gyroscopes, 
navigational  computers,  indicators,  and 
other  essential  electro-mechanical  instru¬ 
ments  and  components.  Equipped  with  the 
tools  and  skills  required  for  this  highly 
exacting  work,  Hoffman’s  Electro-Mechan¬ 
ical  Department  stands  ready  to  help  solve 
your  precision  manufacturing  problems. 


RADAR  COMMUNICATIONS  ASW 


ELECTROMECHANICAL  '  SOLAR  POWER  SYSTEMS  MANAGEMENT 


NAVIGATION  FIELD  SERVICES  COUNTERMEASURES 


Hdfman 


LECTRONICS  CORPORATION 


Military  Products  Division 

Formerly  Hoffman  Laboratories  Division 
3740  S.  Grand  Avenue,  Los  Angeles  7,  California 


Significant  developments  at  Hoffman  have  created  positions  for  scientists  and  engineers  of  high  calibre.  Please  address  inquin-.-s  to  Vice  President,  Engineering. 
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THE  OPTIMIZATION  OF  RESE/fflCH: 
management's  use  of  change 


IK  THERK  IS  ANYTHING  that  IllUSt  he 
clear  to  all  of  us,  it  is  the  grow- 
ing  importance  of  scientific  research 
to  every  aspect  of  our  lives.  This 
means  that  husifiess  survival  will  not 
onlv  involve  the  optimal  use  of  re¬ 
search  hut  will  depend  upon  the  al)il- 
il\  of  its  management  to  carry  on 
integrated,  long-range  planning  and 
up<»n  the  ability  to  use  the  ohjec- 
tivitv  of  science  in  decision-making, 
riic  industrial  manager  today  must 
he  as  elastic  and  nimble  of  .mind  as 
the  scientist  himself,  for  manage¬ 
ment  is  inevitably  dependent  upon 
scientific  research  and  its  products, 
its  methods  of  problem  solving. 

The  economic  importance  of  re¬ 
search  to  the  strength  and  wealth  of 
our  nation  was  stated  five  years  ago 
b\  Dr.  Raymcmd  Kwell.  then  at  the 
National  Science  Foundation.  At  the 
lime,  his  assertion  that  research  wac 
probably  the  most  imj)ortant  single 
factor  in  our  country’s  economic 
growth  mav  have  seetned  strong.  He 
j)redi(‘led  a  (iross  National  Product 
((APi  of  8433  billion  for  PX>(I — we 
ha\c  already  sur|>assed  that.  Even 
if  one  discounts  for  inflation.  Dr. 
I'.wcll  s  statements  seem  to  be  under¬ 
stated  rather  than  exaggerated.  He 
indicates  that,  while  changes  seem 
to  be  coming  fast,  we  are  just  gather¬ 
ing  momentum.  Ihe  effects  of  re¬ 
search  growth  are  exponential — not 
linear.  This  means,  of  course,  a  great 
change  in  the  wa\  we  must  do  busi¬ 
ness.  It  means  that  business  planning 
mu-t  b(‘  realistic.  It  means,  indeed, 
tfiat  businessmen  must  learn  t(>  opti- 
mi/('  the  use  of  research.  Decision 
makers  must  use  the  new  objective 
managemtmt  techni(jues.  Scientists 
must  be  increasinglv  active  in  top 
management.  Finallv.  mafiagement 
must  develop  flexibililv  within  the 
whole  organization  and  the  boldness 
to  m(*t*t  the  challenge  of  our  age. 


But — before  I  go  on  to  the  specific 
methods  of  incorporating  new  con- 
cepts  in  planning — let  me  go  back  a 
moment  to  the  meaning  of  our  expo¬ 
nential  research  growth.  Dr.  Ewell 
made  it  vivid  in  a  cumulative  gra|)h 
showing  what  the  I  riited  States  spent 
on  research  between  1776  and  16.54. 

Imagine  160  vears.  between  1776- 
19.36.  in  which  our  estimated  cumula¬ 
tive  spending  on  research  was  less 
than  8.5  billion,  a  growth  so  small 
that  it  seems  almost  insignificant.  In 
the  next  12  years,  it  began  to  rise. 
Bv  1941).  the  figure  had  risen  to  .820 
billion.  Now  the  trend  goes  steeply 
up.  In  the  last  ten  \ears.  we  have 
spent  over  .820  billion.  In  19.5.5.  we 
spent  84  billion  on  research.  Last 
year  we  spent  more  than  twice  that 
amount.  If  this  (“ontinues.  we  are  in 
a  geometric  exjiansion — and  this  i^ 
just  a  gauge  in  our  investment  in  re¬ 
search.  not  its  effects.  Ihe  economic 
results  are  far  more  striking.  Re¬ 
search  pays  off  slowly,  but  surelv. 

Dr.  Ewell  figured  that,  over  a  2.5- 
year  period,  the  annual  return  on  a 
research  iruestment  is  something  like 
100  to  200'^V  .  3  his  means  that  the 
.84  billion  we  invested  in  research 
back  in  19.5.5  is  going  to  vic'Id  .8100 
to  .8200  billion  to  our  national  CHono- 
mv  during  the  m*xt  Iwcmlv  odd  \ears. 
The  amount  we  invested  last  vear  will 
be  more  than  doublc^d. 

Now.  because  the  first  significant 
effects  of  research  are  not  felt  for 
several  \ears.  the  enrichment  and  the' 
accelerated  changes  occurring  at  this 
time  are  onl\  the  first  effc*cls  of  our 
r<*search  investment  in  19.5.5.  if  you 
will  remember  that  last  \ear  we  in¬ 
vested  twice  as  much  as  in  19.5.5,  it 
is  \  er\  clear  that  today's  changes  are 
onlv  the  first  shock  waves.  3  he  con¬ 
sumer  is  seeing  these  effects  as  new 
products  and  a  new  wav  of  li\ing. 
Business  is  seeing  them  as  nenv  prod. 


ucts.  as  well  as  new  processes,  and  a 
new  wav  of  doing  business — as  as¬ 
sessing  and  creating  new  markets. 

One  of  the  effects  business  man¬ 
agers  must  have  senst*d  is  the  acceler¬ 
ation  in  the  rate  of  doing  things.  We 
have  computers  which  can  do  the 
mental  drudgery  of  a  man-year  in 
minutes.  Companies  are  employing 
computers  to  do  clerical  work  and 
to  direi't  machine  tools.  3  he  19.58  In¬ 
dustrial  Science  Achievement  Award 
went  to  \\  estinghouse  for  a  machine 
that  simulates  the  behavior  of  a  hu¬ 
man  being  in  controlling  complex  in- 
flustrial  and  manufacturing  processes. 
Dow  (diemical  Companv  is  using  an¬ 
other  and  the  third  will  run  a  dislM- 
lation  column  for  a  Sun  Oil  refiner\. 
Automation,  hardly  a  recognized 
word  ten  vears  ago.  is  here  with  all 
atlendant  new  problems. 

\\  itli  increased  speed  of  commun'- 
cations.  distances  have  shrunk.  I  In* 
Bell  I'elephone  records  of  last  year 
testify  to  this.  More  long  distance 
calls  were  made  than  ever  before. 
Ihe  concept  of  time-distance  has 
changed.  Man-time,  fir  thought-lime, 
is  now  most  expensive  and  inijioiiant. 
W  e  have  con(|uered  the  technical  ob¬ 
stacles  which  made  for  waste  of  time. 

fodav.  bv  jet.  Paris  is  only  six  to 
(‘ighl  hours  flying  time  from  Xeyv 
5 Ork.  I'omorroyv.  by  rocket,  high- 
priority  cargo  yvill  probably  go  thou¬ 
sands  of  miles  in  minutes.  All  this 
means  that  management  must  be  mak¬ 
ing  the  correct  decisions  and  making 
them  faster.  Products  become  ob¬ 
solete  faster,  yvhich  intensifies  man¬ 
agement’s  dependence  on  research. 
Each  research  development  rccpiires 
other  technical  developments. 

Increased  speed  of  flight  noyv  de¬ 
mands  neyv  and  more  sopliislicated 
navigational  aids.  Radar  and  infra¬ 
red  yvere  used  extensively.  Now  we 
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have  a  new  device,  called  Radan. 
which  employs  the  “Doppler  EfTect*’ 
for  air  navigation.  Its  principle  was 
discovered  over  a  hundred  years  ago 
hv  an  Austrian,  Christian  Doppler. 
The  effect,  itself,  you  have  all  noticed 
on  the  highwav  when  an  approaching 
car.  honking  its  horn,  seemed  to  emit 
a  blaring  sound  that  rose  in  pitch 
and  then  dropped  off  as  the  car 
passed.  Like  an  accordion  com¬ 
pressed.  the  oncoming  sound  waves 
were  of  high  frequencv  and  then, 
after  passing,  were  arriving  more 
slowly  or  with  lower  frequency,  l^n- 
derstanding  of  this  basic  |)rinciple. 
which  was  ])rovided  us  over  100 
vears  ago.  is  now  pro\iding  aerial 
exploration  of  remote  areas  of  our 
earth  at  a  fraction  of  the  time  and 
cost  of  older  methods.  Using  this  de¬ 
vice.  the  Aero  Service  Corporation 
coTnpleted  a  search  for  oil  over  10.- 
000  square  miles  in  the  Central  Sa¬ 
hara  desert.  The  Navv  has  been  using 
the  “Doppler  Effect*'  for  some  vears 
and  it  has  been  employed  with  radar 
to  check  automobile  speeds  on  high- 
waNs  and  to  guide  commercial  air¬ 
liners  across  polar  reLn'ons.  Radan  is 
at  the  heart  of  proposed  navigation 
systems  to  help  reduce  air  traffic  and 
congestion. 

All  this  is  generated  from  a  basic 
understanding  of  over  100  vears  ago. 
Christian  Doppler’s  contribution  was 
undoubtedly  interesting  to  scientists 
at  the  time  but  hardlv  considered  of 
high  economic  value.  Today,  in  its 
long-range  thinking,  industry  is  be¬ 
ginning  to  recognize  the  economic 
import  of  fundamental  research.  [In 
the  chemical  industry.  19o8’s  in- 
yestment  in  research  rose  about  6% 
to  a  record  high  and  larger  invest¬ 
ment  is  predicted.  The  National  Sci¬ 
ence  Foundation  estimates  that  OOOJ 
of  this  is  for  applied  research  but  an 
important  lOT'f  is  deyoted  to  basic 
research  for  unknown  facts  and  ])rin- 
ciples  without  any  immediate  com¬ 
mercial  objectives.  Eurlbermore.  this 
small  portion  of  the  chemical  indus¬ 
tries’  total  research  investment  still 
rejiresents  about  a  (pjarter  of  the 
basic  research  total  for  I  .S.  indus¬ 
try.]  Altliough  few  industries  are 
willing  to  invest  in  the  long-shot  of 
basic  research,  the  company  with  a 
Doppler  (juielly  working  away  will 
reap  big  dividends  in  tbe  future. 

rhe  company  with  an  unknown 
Doppler  on  its  staff  may.  indeed,  have 
to  wait  for  these;  but  the  advanced 
stale  of  our  technology  and  the  ac¬ 
celerated  growtli  of  researc  h  mean  a 
cjuickening  of  results.  Lcq  me  take 
an  example  from  my  own  company 
whic  h  does  work  in  the  field  of  cv  ro- 
gc‘nics.  or  low-temperature  technol¬ 


ogy.  For  88  vears  after  helium  was 
first  lic]uefied,  low-temperature  re¬ 
search  barely  dawdled  along.  A 
dozen  years  ago.  there  was  hardly 
such  a  thing  as  cryogenic  engineer¬ 
ing.  1'hen,  in  194().  the  ADL-Collins 
Heli  um  Cryostat  was  made,  a  low 
j)ressure  licjuefier  which  made  tem¬ 
peratures  as  low  as  minus  456°F  av  ail¬ 
able  to  laboratories.  The  number  of 
such  laboratories  increased  and  with 
their  increase  came  the  rapid  growth 
of  cryogenics.  It  is  a  field  with  wide 
industrial  promise.  A  ou  have  been 
bearing  about  its  ])roducts  a  good 
deal  in  the  last  two  years. 

One  of  these,  the  cryopump,  has 
bcMMi  employed  in  missile  research 
in  the  University  of  Southern  Cali¬ 
fornia  wind  tunnel.  This  is  a  device 
producing  such  low  lemjierature  that 
all  of  the  air  in  a  chamber  freezes 
solid,  leaving  a  high  vacuum.  The 
method  now  makes  it  possible  to  pro¬ 
duce  extremely  low  pressure  eco- 
nomicallv  enough  for  large  scale  in¬ 
dustrial  applications.  In  the  unique 
I  SC  wind  tunnel,  the  only  moving 
parts  are  in  the  refrigerator,  which 
runs  on  a  50  horsepower  motor. 

Another  new  device  is  the  cryotron, 
a  superconductive  electronic  com¬ 
ponent  which  may  make  it  possible 
to  build  a  computer  like  the  704  the 
size  of  an  ordinary  executive  desk, 
or  maybe  a  Hollywood  size  desk. 

Still  another  striking  new  develop¬ 
ment  in  electronics,  made  possible  by 
cryogenic  know-how.  is  the  solid  state 
MASER.  This  is  a  microwave  ampli¬ 
fier  which  uses  a  paramagnetic  crys¬ 
tal  at  the  temperature  of  liquid  heli¬ 
um.  It  has  low  noise  level  and  high 
gain  which  has  made  the  device  im¬ 
portant  in  radio  astronomy  and  po¬ 
tentially  very  important  in  ultra-long- 
range  communications  networks,  com¬ 
munications  satellites  and  for  inter¬ 
continental  TV.  It  probably  will  not 
be  long  before  our  children  will  have 
entirely  new  standards  and  expecta¬ 
tions  of  T\  . 

Research  &  Product 
Obsolescence 

This,  then,  must  serve  to  illustrate 
the  rate  at  which  our  technology  is 
expanding  and  the  economic  value 
of  research.  On  the  face  of  it.  it  is 
obv  ious  that  management  today  can¬ 
not  rely  on  the  assumptions  and  tech- 
ni(|ues  of  a  generation  ago.  W  hereas 
our  grandparents  could  produce  a 
commodity  and  refine  it  and  count  on 
a  stable  market  for  some  period — we 
cannot.  As  the  engineers  say.  “If  it 
works.  it*s  already  obsolete.” 

\X  bat  the  astute  businessmen  of 
our  time  have  discovered  is  that  re¬ 
search  must  be  used  aggressively  as 
well  as  defensively,  to  deal  with  ])rod- 


uct  obsolescence.  More  than  that,  an 
aggressive  policv  is  survival.  If  the 
Minnesota  Mining  &  Manufacturing 
Company  had  restricted  itself  to  the 
mining  of  corundum,  which  it  began 
in  1902.  I  doubt  that  8M  would  be 
important  today.  Not  too  long  ago 
the  Brookings  Institute  did  a  study 
emphasizing  this  point.  It  showed 
that  of  KM)  leading  American  com¬ 
panies  in  1909  only  36  remained  in 
the  top  100  forty  years  later.  The  re¬ 
port  concluded  that  these  36  n*- 
mained  in  the  tof)  100  through  ag¬ 
gressive  research  and  the  continued 
development  and  introduction  of  new 
products.  One  element  crucial  to  ag¬ 
gressive  research  is  the  ability  to  see 
ahead. 

In  my  company's  file  there  is  an 
interesting  example  of  what  happens 
when  there  is  resistance  to  future 
change.  It  is  a  <rood  example  of  bad 
perspective.  \\  hen  Arthur  Dehon 
Little  sought  S50.000  in  New  Eng¬ 
land  to  obtain  the  American  rights 
to  the  (  h'oss  and  Bevan  v  iscose  proc¬ 
ess.  for  ravon  and  such  materials,  he 
was  ffatlv  turned  down.  I'hal  was 
about  60  years  ago.  Undaunted,  a 
Uw  years  later  he  went  among  New 
Englanders  seeking  financial  support 
to  develop  cellulose  acetate.  Then*, 
in  the  heart  of  the  then  flourishing 
textile  industry,  he  received  this 
brush-off.  “Do  you  mean  to  say  that 
man  can  ever  produce  fibers  as  good 
as  those  God  has  jiiovided  us  with?*’ 
Today  the  v  iscose  jirocess  is  the  basis 
of  a  huire  ravon  industry — and  New 
England  textile  industry  is  not  as 
flourishing  as  it  was  then.  The  story, 
itself,  sounds  like  an  example  of  pa¬ 
thetic  naVvete.  However,  if  v  on 
imagine  yourselves  back  in  the  days 
when  svnethetics  were  practically  un¬ 
heard  of.  you  will  see  tliat  analogous 
situations  are  arising  uifliin  com¬ 
panies  today. 

The  com|)any  planners,  looking 
into  tbe  future,  mav  prophesy  needs 
for  new  products,  for  research  and 
diversification — but  this  means  in¬ 
ternal  changes,  flexibilitv.  As  in  mix¬ 
ing  housepaints.  a  small  changt*.  a 
drop  of  new  ccilor  in  the  bucket,  will 
[)ermente  the  entire  color.  The  suc¬ 
cess  story  of  Minnesota  Mining  im- 
plies  just  this  kind  of  flexibility,  for 
the  company  began  producing  abra¬ 
sives.  having  used  them  in  mining: 
but  its  real  growth  began  in  the  20’s 
with  pressure-sensitive  masking  tajies 
and  then  in  the  30*s  with  what  is 
known  as  Sc*otch  Pape.  Today  it  has 
40  different  product  lines  and  is  al¬ 
ways  researching  to  fill  uninhabited 
markets  and  unfulfilled  needs.  The 
flexibilitv  which  allows  a  company  to 
change  is  one  major  aspect  of  the 
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nnulfiti  business  su('(»*ss  stnr\.  As  in 
mixing  paints,  however,  it  is  not 
enough  to  just  pass  tlirou^l)  a  succes¬ 
sion  of  hues,  toward  the  end  color 
desired,  tliere  must  he  planning: 
which  takes  into  account  some  of  the 
ehemistrs  of  paint.  Ii»:litin»i.  context 
and  psN eholo^ieal  effects  in  short, 
the  le>s  oh\  ions  aspects  which  make 
eohn  ^00(1  to  tlu*  e\  e.  I  his  is  in- 
te<:rated  planning. 

On  the  \m«*riean  scene,  and  in¬ 
deed  tlie  world,  we  Ion*!  Iia\e  had  an 
examph*  of  hold  integrated  planning, 
of  hu>iness  optimi/.ing  its  future,  in 
the  Hell  Telephone  Oompany.  h'ortN 
>ears  a^M>.  lack  of  foresi^dit  eouhl 
ha\e  hrou^hl  about  the  collapse  of 
the  telephone  s\st(*m  thr<MiLdi  its  own 
^oowlh.  It  was  around  1‘tH)  that  a 
f(*w  engineers  look«*d  at  curves  of 
telepinme  jirowth  and  dared  wonder 
if  sornedav  everv  familv  mijiht  hav«* 
a  phom*.  I  Ih*v  pm’cd  over  statistics. 
woike<l  out  e(|ualions  of  pr<d>ahilitv 
and  told  the  vice  presidents  that  eiis- 
tomer.-  must  have  dial  phones  or 
there  wouldn't  he  enou^di  operators 
in  the  tmtire  eountiv.  lodav.  this  ex* 
traordinarv  eompanv  has  ovtu  a  thou¬ 
sand  scientists  and  executives  with 
the  dutv  of  lonir  ran«:e  planning,  soat- 
tert‘d  strategically  throuL'hoiit  it^ 
hu«'(*  laboratories  and  afliliated  com¬ 
panies.  In  addition.  Ifell  Labs  lias 
recent  I V  set  U[)  a  w  hole  denartment 
to  a.^sess  the  probable  needs  of  the 
future  —  Sv stems  Kngineerinj:.  One 
of  the  functions  of  this  unit  is  to  per¬ 
form  a  sv  stems  evaluatiofi.  seeiriL’ 
how  well  some  part  of  lh‘ll  is  eurrent- 
l\  him  tioninir.  I  he  studv  mav  ^o  on 
to  use  mathematical  tools  of  opera¬ 
tions  analysis  to  disclose  which  fac¬ 
tors  can  best  he  altered  in  the  inter¬ 
ests  of  eflieienev.  although  sv  stems 
planninjr  is.  in  effect,  the  architec¬ 
tural  desijin  of  the  future.  Ihe  top 
manajicrnent  of  the  Ifell  Svstem  have 
repeatediv  dernonstrateil  two  im(mr- 
tant  <|ualities  —  ohjeetivitv  and  flexi- 
hilitv.  I'o  these,  one  mav  credit  tludr 
hold  '•ueeesses. 

Ih'xihilitv  and  ohjeetivitv.  more 
than  anv  schemes,  rules.  <n'  concepts, 
are  esM*ntial  in  modern  hu  siness  man¬ 
agement.  Flexihilitv  and  ohjeetivitv 
are  words  so  common  and  ‘leneral 
that  thev  seem  to  helonjr  in  a  sermon. 
Ihil.  these  tw(>  vvord>  sijiidfv  the  most 
imjiortant  t‘lements  in  ^omkI  manajre- 
ment  today,  and  it  is  about  them  that 
f  wish  to  speak,  d  hese  two  words 
rnalr  rnv  point. 

Let  me  he<iin  with  ohjeetivitv.  for 
it  is  the  basis  of  all  realistic  planning:. 
Wdiat  does  ohjeetivitv  mean  in  the 
context  of  business  management?  I 
do  not  mc'^n  just  the  ttmiper  <d  char¬ 
acter  wfiich  alhovs  a  man  to  make 


impartial  judjiments.  and  to  absorb 
all  the  information  which  is  relevant 
to  his  acti<m.  I  do  not  only  mean 
ohjectiv  itv  in  the  u«ual  sense.  I  am 
talking  about  method.  I  am  talkinii 
about  the  method  a  scientist  uses  in 
solving:  piaddems. 

I  am  talking'  about  the  kind  of 
thin»:  that  told  Dr.  Lwell  what  his 
assembled  fijrures  meant — that  our  re- 
search  investment  was  not  linear- 
hut  exponential.  I  speak  of  the  meth¬ 
ods  that  the  Hell  en^dneers  applied 
to  those  consumer  curves  thev  were 
examining:  over  Mt  vears  a^o.  and 
their  predictions  that  told  them  that 
consumer  jirowth  curves  implied 
crisis,  dheir  objective  methods  were 
the  mathematics  hv  which  thev  inter¬ 
preted  the  meaning  of  their  data.  Hv 
usinj:  objective  methods,  they  were 
able  to  foresee  cri>is  in  time,  and  to 
avert  them  hv  developin^^  the  dial 

>V  StlMII. 

Veil*  Tools  for  Research 
\ow  these  examples  are  simple. 
Management  has  been  usinji  statis¬ 
tical  tecImiuiH's  to  evaluate  data  and 
to  mal‘«*  predictions  for  a  lonjr  time. 
In  emphasi/in^  the  importanct*  of  oh- 
jectivitv  in  modern  manajrement.  I 
am  thinking  of  the  teclmir|ues  which 
have  arisen  from  the  .‘icientific  meth¬ 
od —  developed  alon^^  with  computers 
during  W'orhl  W  ar  II.  I  am  thinking 
of  operations  research,  of  informa¬ 
tion  theorv.  decision  theorv.  .‘^ervo 
theorv.  stocha.-lic  nmd«*ls.  mathemati¬ 
cal  programming  and  other  such  looU 
which  are  now  at  management's  dis¬ 
posal.  These  tonis  were  not  possible 
before  our  speed  age.  I  hev  were 
never  before  so  ne^•<*^sarv.  Some  of 
them  are  providing  means  of  self¬ 
appraisal.  like  the  te*chnical  audit,  so 
that  a  (ompanv  can  discern  whether 
it  is  or  isn't  utilizing  its  own  re¬ 
sources  to  advantage.  Manv  prob¬ 
lems  in  pr(»duction  scheduling,  in- 
ventorv  control,  market  forecasting, 
and  accounting  are  amenable  to  solu¬ 
tion  hv  tln*se  tools.  Hecause  thev  are 
mathtmiatical  in  nature,  these  tools 
— which  permit  the  kind  of  svstem< 
anaivsis  and  engineering  that  has 
made  Hidl  successful — are  over-esti¬ 
mated  hv  some  and  denigr  ated  I  >v 
others. 

The  fa»i  is  that  a  tool  is  ordv  good 
when  v<»u  km»w  how  to  employ  it. 
Some  of  the  instances  of  good  use  of 
mathematical  methods  are  very  strik¬ 
ing.  For  (*xample.  a  railroad  has  de¬ 
veloped  a  mathtmiatical  model  of  its 
frtMLdit  car  operations  which  has  ht*en 
U'(*d  hv  its  managers  to  make  deci- 
.-ions  with  tin*  result  that  the  averagt* 
use  of  a  freight  car  rose  from  ^  •>  to 
almost  hours  a  day.  .Similarly,  a 
life  insurance  eompanv  has  made  a 


statistical  survey  of  causes  of  turn¬ 
over  among  its  vounger  female  em- 
plovees.  hv  which  the  personnel  de¬ 
partment  was  enabled  to  reduce  turn¬ 
over  hv  70' r .  W  hen  a  eompanv  has 
big-risk  decisions  to  make,  compris¬ 
ing  manv  complex  factors,  its  deci¬ 
sion  makers  can  use  the  relevant, 
objective  facts.  If  scientific  methods, 
operations  research,  for  example,  can 
produce  these  facts  and  bring  some 
order  to  apparent  chaos,  they  leave 
the  manager  free  to  exercise  his 
power  over  real  chaos — certainly  such 
methods  should  not  he  overlooked. 

Fh  )w  then  doc\s  an  organization  be¬ 
gin  to  use  a  tool  like  operations  re¬ 
search? 

In  desperation,  perhaps.  Ihe  first 
problem  to  which  a  mathematical 
tool  is  applic*d  would  probably  he  a 
prohltmi  management  is  determined 
to  solve  and  has  made  a  number  of 
other  attempts  to  solve.  W  hile  work¬ 
ing  <m  such  a  problem  as  a  team, 
scientists  and  manairers  will  have  a 
chance  to  know  each  other  and  get 
a  fc*el  for  the  tvpe  of  problem  and 
how  it  is  analyzed,  ('ontact  with  the 
Operations  Research  .Society,  the  In¬ 
stitute*  of  Management  .Sciences,  and 
other  professional  soc*ieties  and  their 
litc'rature.  are  of  value  too.  I'he  adop¬ 
tion  of  scientific  method  in  manage¬ 
ment  is  not  easy,  hut  the  advanced 
mathematical  tec-hniciues  are  paving 
off.  Increased  use  of  statistical  sam¬ 
pling  is  just  one  of  the  aids  to  man¬ 
agement  dc*c*isions  now  bec‘oming 
more  widespread.  The  art  is  develop¬ 
ing  fast  as  first-rate  minds  attack  the* 
complex  problems  business  managc*rs 
face. 

Ihe  sc'ic*nt I fic*  apjjrciach  in  businc*''S 
is  essentially  the  development  of  poli- 
c  ies  and  procedures  that  can  be  im- 
provt‘d  by  observation  and  experi¬ 
ment.  W  hether  emploved  through  the 
help  of  consultants,  or  hv  speciallv 
trained  people  within  the  organiza¬ 
tion-scientific  methods  in  business 
are  going  to  be  increasingly  impor¬ 
tant — and.  in  some  instanc-es.  only 
bv  their  help  will  the  obj(*ctive  ele¬ 
ments  needed  for  making  decisions 
be  apparent. 

Ohjeetivitv  in  dc*cision-niaking  is 
not  enough.  W  ithout  flexibility  the* 
most  perfect  program  to  carry  out 
an  exenijilarv  set  of  objc*ctiv es  can 
become  just  another  blueprint  gather¬ 
ing  dust  on  the  shelf.  Flexihilitv  is 
so  general  a  term  that  I  should  like 
to  illustrate  what  F  mean  bv  refer- 
enc’e  to  the  railroads’  malliematic’al 
model  to  c’ontrol  frc*ight  car  use.  In 
its  development,  an  ec’onornist  worked 
out  the  model,  and  a  voung  railroad 
exc*culive  learnc*cl  of  it  and  had  to 

I  (Continued  on  fxi^e  16  ) 
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ONK  OF  THK  FIRST  liaiii  sliacks  in 
Maine  was  located  in  the  rear 
of  69  Hi^di  Street.  I’ortland.  There, 
the  old  1  kvv  transformer,  which  was 
made  in  a  drain  pipe,  and  the  great 
plate  glass  condensers  actuated  that 
well-rememhered  straight  gap — and 
there  the  magnetic  detectors,  coherer- 
tappers  and  later,  galena,  silicon, 
iron  p\  rites.  mol\ hdenite.  and  carho- 
iTindum  were  adjusted  to  rectificTition 
h\  the  old  reliable  huzzer  huried  \n 
a  glass  jar  in  the  ground. 

It  was  there  that  prior  to  1912,  tin* 
old  gang  simply  “g<>t  resonance  and 
Masted.*’  Almost  (onstant  watch 
was  kept  and  a  telephone  made  it  pos- 
sihle  to  work  ships  and  ocean-going 
steamships  and  report  their  arrivals. 
'I'his  was  possihK  the  most  \enerahle 
and  ancient  gang  of  hams  on  the  At¬ 
lantic  ('oast  and  inclu(h‘d  “’Nemo’ 
Rogers.  “Rorjehead**  W  ish.  ‘"Hunker  * 
Heardslev.  “Roger*  ("astner.  “Mike’ 
Duplissea.  “I^hil*  Lancelot,  and 
“.'^flitter  *  Rrown. 

I  his  clan  of  electronic  pioneers  was 
presided  o\er  Ln  \emo*s  father,  Ld- 
ward  .'^|)enctT  Rogers,  who  was  af- 
fectionatel)  known  as  “1  he  (diief.*’ 
d  his  title  came  from  the  fact  that  he 
was  l)ej)UtN  Fire  (dii(*f  of  the  cit\. 
When  the  stillness  of  the  night  was 
broken  bv  the  alarm  of  fire,  the  old 
chief  would  jump  into  his  trousers, 
get  out  the  old  one-c\linder  Cadillac, 
which  had  a  serial  number  less  than 
100  and  grinding  that  shrieking  clax- 
on.  he  would  usually  be  the  first  on 
the  scene  of  the  fire,  having  awak¬ 
ened  about  ever)  one  in  the  city. 

In  his  calmer  moments  the  Old 
Chief  was  very  indulgent  and  a  great 
help  in  procuring  all  the  brass  rods. 
c\linders,  wire.  etc.  which  were  nec- 
essar\  in  making  every  piece  of  the 
transmitting  and  receiving  ap|)aratus. 

Although  the  Chief  was  usually  suc¬ 
cessful  in  awakening  the  whole  cil\ 
with  his  claxon  horn,  the  old  straight 
gaj)  was  a  close  second.  In  fact,  al¬ 
though  the  tra!)smitter  was  enclosed 
in  a  separate*  compartment,  everyone 
in  the  neighborhood  knew  it  was 
there  am^  so  much  so  that  there  was 
a  general  uprising.  It  wasn’t  long  be¬ 
fore  some*  inllueFitial  citiz(*n  finagled 
an  ordimmee  through  the  citv  govern¬ 
ment  that:  “\o  wireless  senders  were 
permitted  within  the  cit\  limits  after 
10:00  F.M.*  Of  course,  we  knew 
t(>  whom  this  ordinance  was  aimed. 
Nevertheless,  this  strange,  nnsterious 
and  eerie  thing  call(*d  “Wirelc'ss”  en¬ 
joyed  (juitt*  a  lot  of  prestige  ifi  those 
da)s  and  tho.-e  who  seemed  to  under.- 
stand  it  wc*re  considered  gt*nius(*s. 
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We  ne\<*r  had  but  ^me  rumpus. 
Loosel)  ignoring  the  city  ordinance, 
we  were  blasting  awa\  one  night 
when  in  came  a  coj).  ."■'ome  irate 
neighbors  had  made  a  complaint  and 
things  looked  bad  at  first,  but  an  un¬ 
expected  thing  happened.  This  minion 
of  the  law  soon  forgot  his  missioFi 
and  became  so  fascinated  with  the* 
mysteries  of  the  art  that  he  a<  tuall\ 
was  bitten  b\  the  bug  and  became*  a 
ham  hinis(*lf. 

'I'he  routine  of  the  station  was  to 
work  an)  one  and  an)  thing.  Ir\  ing 
Vermiha.  W  1/F  later,  was  a  com¬ 
mercial  operator  on  the  \(*w  ^ Ork 
boat.  Ir\ing  is  understood  to  be* 
“Amateur  ^1*  elating  fremi  1901. 
Havirjg  a  e|uenched  gap  em  be>arel.  he 
purchased  abeeut  a  barrel  e>f  dr\  bat¬ 
teries  anel  a  high  resistance  mie  re)- 
phe)ne*.  Heelelifig  eleewn  the  gaj).  Irving 
we)ulel  sheeut  into  the  mike  anel  we* 
weerkeel  hir)i  em  jeheene  jeart  ed  the 
way  te)  Heesteen.  it  being  remeiiibereel 
that  |)rie)r  te)  1912  the*re  were  no  laws 
ge)vernij)g  raelie). 

We  seeem  le*arn(*el  the*  fre*(|ijeiie*ie*s 
e)f  the  fe)re*ign  steamshi|)s  whie  h  e  anie 
te)  Fe)rtland  anel  ceentaeteel  them  far 
at  sea.  ge*tting  fre)m  them  their  re- 
|)e)rt  anel  time  of  deicking.  This  we* 
[)he)ned  te)  the  steamshij)  e)lliee*s  as 
well  as  te)  W  estern  I  riie)n  anel  the* 
news|)a|)ers.  It  was  considereel  eefile  ial 
busine  ss. 

The  Presidents  used  te)  ride  aremnel 
in  the  |)residential  vacht.  Mayfloirrr 
and  we  had  many  QSO's  with  them, 
also.  One  night  we  interce|)ted  a  mes¬ 
sage  ge)ing  te)  e)ld  W  BF  e)n  F  ilene  s 
building  in  Be)ste)n.  It  seems  Presi¬ 
dent  Taft  who  ))revie)usl\  had  met  in¬ 
tended  to  visit  Pe)rtlanel  had  changeel 
his  jilans.  He  sefit  a  message  te)  .Sen¬ 
ator  Hale  e)f  Maine  that  he  we)ijlel 
arrive  in  Pe)rtland  the  ?iext  meeiajim: 
at  10:00  A.M. 

We  knew  that  Senate)!'  Hale*  was 
at  his  summer  heeme  in  F*alme)uth  anel 
that  b\  the  time  the  President  s  mes¬ 
sage  went  the  reeunds.  \aluable*  time 
woulel  be  best  in  making  |)re)|)er  |)re|)- 
aratie)ns  fe)r  ree'eiving  the  Presielent 
of  the  I  nited  States  in  Pe)rtla!iel. 

The  hams  anel  the  e)ne-c\  lineler 
Cadillac  elecieled  te)  ge)  into  ae‘tie)n. 
W’^ith  nie*ssage  in  hanel.  we  are)use*el 
the  Olel  Chief  anel  cranked  u|)  the  olel 
be)iler.  We  all  j)ileel  in  the  baek  b\ 
(‘limbing  u|)  the  rear  ladder  arnl 
started  for  F'almemth  Foreside. 

W  hen  we  arriveel  at  the  Senator  > 
summer  he)me.  we  |)assed  threeugh  the* 
gate  and  were  greeteel  b)  an  upreear 
fre)!n  unfriendly  de)gs.  But.  we  j)re*ss(*el 
e)n  and  succeeded  in  areeusing  a  l)utler. 
whe)  a|)|)eared  te)  regarel  us  as  some 
se)rt  e)f  burglars  eer  bandits.  Afte*r  a 

{  (Continued  on  b")  i 
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1.  Lacrosse.  Army.  Ground-to-ground. 
Prime  contractor:  Martin. 

2.  Mace.  Air  Force.  Ground-to-ground. 
Prime  contractor:  Martin. 

3.  Nike  Hercules.  Army.  Ground-to-air. 
Prime  contractor:  Western  Electric. 

4.  Falcon.  Air  Force.  Air-to-air.  Prime  con¬ 
tractor:  Hughes. 

5.  Sidewinder  (GAR-8).  Navy /Air  Force. 
Air-to-air.  Prime  contractors:  Philco; 
General  Electric. 

6.  Redstone.  Army.  Ground-to-ground. 
Prime  contractor:  Chrysler  Corp. 

7.  Terrier.  Navy.  Surface-to-air.  Prime 
contractor:  Convair. 

8.  Talos.  Navy.  Surface-to-air.  Prime  con¬ 
tractor:  Bendix  Aviation. 

9.  Atlas.  Air  Force.  Ground-to-»ground. 
Prime  contractor:  Convair. 
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16.  Titan.  Air  Force.  Ground-to-ground. 
Prime  contractor:  Martin. 

17.  Bullpup.  Navy.  Air-to-ground.  Prime 
contractor:  Martin. 

18.  Nike  Ajax.  Army.  Ground-to-air.  Prime 
contractor:  Western  Electric. 

19.  Corporal.  Army.  Ground-to-ground. 
Prime  contractors:  Firestone;  Gilfillan. 

20.  Bomarc.  Air  Force.  Ground-to-air.  Prime 
contractor:  Boeing. 

21.  Jupiter.  Army.  Ground-to-ground.  Prime 
contractor.  Chrysler  Corp. 
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10.  Thor.  Air  Force.  Ground-to-ground. 
Prime  contractor:  Douglas. 

11.  Sparrow  III.  Navy.  Air-to-air.  Prime 
contractor:  Raytheon. 

12.  Sergeant.  Army.  Ground-to-ground. 
Prime  contractor:  Sperry  Rand. 

13.  Snark.  Air  Force.  Ground-to-ground. 
Prime  contractor:  Northrop. 

14.  Quail.  Air  Force.  Air-to-ground.  Prime 
contractor:  McDonnell. 

15.  Hawk.  Army.  Ground-to-air.  Prime  con¬ 
tractor:  Raytheon. 


^The 
important 
thing  is  that 
the  President 
must  run  the 
country  from 
any  place  he 
may  choose 
to  go. 
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COMMUNICATIONS  FOR  THE  PRESIDENT 

A  talk  given  at  the  AFCEA  Washington  Chapter  Luncheon 
by  LT.  COL.  GEORGE  J.  McNALLY 
Commanding  Officer,  White  House  Army  Signal  Agency 
The  White  House 


Chotti  (almvv  rifiht).  W  /i//#*  Uitusv  Stviti'hlunirtl  hi  Romv. 

AS  ^(M  KNOW  from  llie  j>a|KMs.  it  Is  luMaux*  I  liavt*  llu* 

/v  <*f  ij>  lia\t*  just  honor  and  pi  i\ of  coininandirpir 

from  a  losson  in  practical  licoiiraplu  the  best  oriianizalion  in  an\  military 

and  now  kmwv  that  India  is  a  Ncr\  scr\ ire. 

lar^c  conntr\.  \c\v  Delhi  is  one  of  MilitariK.  wc  are  unorthodox  hut 

its  piim  ipal  cities  and  is  in  the  mid-  uc  ha\e  had  to  tailor  our  m<‘th(»d> 

dh“  of  an  open  |)lain.  It  usualK  rains  to  lit  our  i (*(piircments.  W  ith  tin*  »‘\- 

this  time  of  the  \ear  in  ltal\  and  ception  (d  llu*  President  and  the  \lili- 

I’rancc  hut  that  is  not  my  topi(\  tar\  Aides,  wc  take  orders  laiLzeK 

Ihc  XiiencN  I  represmit  i"  clunked  Irom  cixilians.  In  our  dealings  with 

with  the  responsii)ilit\  of  making  commmclal  companies  we  naturall\ 

sure*  that  the  l^residt*nt  of  the  I  nited  de*al  with  cixilians.  lheie‘fore.  we- 

State*>  i"  prewided  with  the  best  and  have*  become  (“\p(*rt  impro\iscrs.  I 

most  -ce  uie*  communications  while*  he  am  sure*  tiuit  nian\  cemnne*re  ial  liriU' 

is  he*rt*  in  Washingtem  anel.  pe*rhaps  e.s  we*ll  as  the*  military  e>ftt*n  s!iuelde‘i 

imne*  ini|>e)rtant.  that  he*  ha>  the*  same*  at  some*  eef  our  adaptatieens.  I  hc'^e* 

t*iricie*nt  ceunmunie-at ions  whe*n  he*  is  are*  ne*e‘e*ssar\  h(*cause  semie*time*s  we 

emtsidc  the*  1.  S.  The*  impentant  ha\(*  te»  meedilN  e*(piijjmt*nt  tee  eh)  a 

thing  i>  that  the*  lhe*side*nt  must  run  je>|)  othe*r  than  what  it  was  eeriginalK 

the*  ce)untr\  freem  an\  place*  he*  nun  inte*nele*el  feer  eer  te)  re*paekage*  it  feer 

e’heeeoe*  to  go.  The*re*  is  me  sue  h  thimj  e*as\  me)\e‘ment.  \\V  se)metime*s  e-eem- 

as  a  lhe*side*ntial  xae'atieeii.  Oflie-ial  bine*  pie*ee*s  eef  ge*ai  tee  elo  an  adeli- 

husine*>s  feelleews  him  and  he*  e  an  eon-  tieenal  job.  \  e  e)nsiele*ia!  Ie*^part  e»f 

duct  it  fre)m  whe*re*\e‘r  he*  is.  our  e*epjipme*nt  is  in  ri\e*d  lexatioin. 

\ow’.  if  we*  lune*  he*e*n  >ueee‘>sful  anel  si/e*  and  we*ight  are*  not  eiitical 

thus  far  in  e  arr\ing  e»ut  oui’  i  e*spon'^i-  eonelil  ion>  hut  \\  e*  ha\ e*  alw  a\ >  w  or  ke*d 


te>ward  the  eie*\ eleepment  eil  miniatur- 
i/atieen.  In  manv  instanees  we  have 
te)  he  able*  te)  pick  up  and  run.  d  his 
is  v\h\  we*  tr\  te)  alwa\s  ke*e*p  se)me* 
re*seare  h  and  ele*\ e*lopnie*nt  going  with¬ 
in  e)ur  e)wn  e)rganizatie)n. 

Mi  ste)ricall\.  this  e)rganizatie)n  is  a 
creatie)n  e)f  W  e)rlel  War  II  anel  like* 
inarn  e)ther  greeups  he*gan  \e*r\  sle)W- 
l\.  Just  prie)r  to  Pe*arl  llarhe)r  in  the 
summe*r  e)f  1911.  (M*neral  Frank 
Ste)ner.  whe)  was  head  of  communi- 
(•atie)ns.  assigne*d  (^)le)ne*l  l)e*asle*v. 
with  a  fe*w  ci\ilian  e*ngine*e*rs.  te)  the* 
W"ashingte)n  area  te)  sur\e*\  the  ce)m- 
munieatie)ns  npe*els  e)f  the*  District  e)f 
(a)lumhia  anel  the  White*  lleeuse*  in 
particular.  I  he*  sur\e*\  luning  l)e*e*n 
partiallv  linishe*<l.  De*e'e*ml'e*r  7.  1941 
hre)ke*  anel  (a)le)ne*l  lh*:isle*\  was  eer- 

e] e*reel  te)  im|)le*me*nt  the  e-ommunie-a- 
tions  ne*e*ds  whie  h  he  hael  elise  e)\ e*re*d. 
A  me*e*ting  was  he*lel  he*twe*e*n  the* 
(4iie*l  of  the*  Se*cret  Se*r\ iee*.  White 
lle)use*  Fe*rse)nne*l  anel  (a)le)ne*l  lh*asle*\. 
anel  the*  die*  was  east.  First  thing  that 
e'ame*  up  was  that  the*  White*  lle)U'^e* 
was  inime*diatel\  sun  e)unele*el  h\  a 
(]a\alr\  guard.  the*n  an  AID  Rattalieen. 
anel  we  hael  a  ne‘e*el  feer  portable*  ra- 
die).  se)  I landie-Talkie*s  we*re  pre)\  ide*d. 
Alohile*  radie)  was  ne*ce*ssar\  feer  the* 
Se*cre*l  Se*r\  ice  in  tracking  the*  Fresi- 
ele*nt  s  tr  ips  areeund  AA^ashingte)n  and 
the*  outl\ing  elistrie  ts.  se).  a  l>a>e'  sta- 
tle)n  was  l)re)ught  in  anel  the  se*ts  were* 
put  in  the  cars. 

\e)W  if  the*se*  e*e)mmunie*atie)ns  se*e*m 
a  little*  late  in  ce)ming  in  19  12.  re*- 
me*n)he*r  ce)nimunicatie)ns  earne*  slow- 
l\  te)  the*  ce)untr\  in  ge*neryl  anel  te> 
the  A\  bite*  lle)use*  in  partie  ular.  Fe)r  it 
was  e)nl\  do  \ears  age)  that  Fre*side*nt 
Finee)ln  ge)l  a  te*le*graph  line*  in  the* 

f) lel  State  Huilding  acre)ss  the  .^tn‘et 
fre)m  the  W  hite  II  e)USe*  te)  fe)||oW  the* 
pre)gre*ss  e)f  the*  (j\il  \A  ar.  d  we*ntv 
\e*ars  late*r  Fre*side*nt  lla\s  ge)t  the* 
first  AA  bile  *  House*  te*le*|)he)ne*. 

Pie*siele*nt  lH)e)se\e*lt  was  a  tra\e*l- 
litrg  man.  e)r  so  we*  theeiight  at  that 
lime*,  and  the*  Se*cre*l  Se*r\  ice*  put  a 
re*epiire*ine*nt  een  us  met  eenix  te)  feel- 
low  him  aroutrel  town  hut  in  hislta\e*l 
to  ll\de*  Park.  W  e*  t he*re*fe)re*  put  base* 
stalieensin  at  Ibtll itnore*.  Philade*h)hia. 
\e*w  A  eerk  and.  eef  ceujise*.  Ilxele* 
Park;  we*  installe*d  a  27-walt  meebile* 
'^tatieen  on  the*  Pre*side*nt iai  t;airi  anel 
the*re*b\  ke*pt  track  eef  the*  train  rnoxe*. 
rrrents  be*twe*err  Washington  arrel  llxele* 
Park.  I'.arlx  in  the*  war-  a  rrrap  reeotrr 
was  e*<tablishe*d  at  the*  While*  lb)Uv(‘ 
arrd  the*  Pre*side*r)t  arrel  his  aebisors 
fe)lle)we*d  the*  progre*ss  eef  the*  war  in 
that  reeotrr.  lire*  ree jui re*tr)e*r)t  feer  e  r\ p- 
leegraphie*  trallie*  was  sirrrrrltarreeeijs 
arrd  we*  pr()\ide*d  the*  rre*ce*ssar\  e*eprip- 
rrre‘nt  to  harrelle*  that  trallie*  at  the* 
W  hit  e*  Ifeeiise*  arrel  e*(jiriprt)e*nl  arrel  j)e*r- 
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soimel  al  Mark.  A  natural  out- 

irrouth  of  tfial  was  the  neressity  for 
liaudliiijr  (T)  pln^oapliic  tradio  eiiroutt* 
and  while  awa\  frorii  the  White 
Ifoijse.  We  then  created  the  first  eoin- 
nuinieations  ear  associated  with  the 
President.  We  obtained  a  f5\()  com- 
hination  which  is  a  ha^jra^e  car  on 
one  end  and  a  coach  on  the  other, 
installed  a  o-kw  iias  enjiine  in  the 
ha^»ia^e  end  tojiether  w  ith  a  nc-f)l() 
transmitter,  tore  out  a  few’  seats  to 
make  room  for  an  operating  position 
and  liandled  trallic  over  the  road  w  itli 
(iW  .  I  he  jras  engine  didn  t  satisfy 
the  railroafis  so  for  a  while  we  phned 
jiames  in  hivlin^  and  finding  »rasidine. 
Our  antennas  mounted  on  the  roof 
of  the  car  were  limited  in  heijrht  Pn 
eastern  tunnel  clearances  which  kept 
them  down  within  six  inclies  of  the 
mof.  Tor  some  n*ason  the\  worked 
and  on  suhsecjuent  swinjis  around 
the  cnimlrx  we  (d)tained  reports  from 
monitorinir  stations  of  the  l'(X'.  mili- 
tar\  installations  and  r>thers.  so  wo 
know  we  workeil.  hut  to  this  day  we 
are  imt  sure  wh\.  We  have  never 
heiMi  ahle  to  obtain  compreh(nsi\ e 
patterns  of  radiation  so  we  just  keep 
nn  wnikiu”  without  know  in*:  wh>. 

(lasahlanca  &  Quebec 
Coujerences 

Ihe  first  overseas  trip  made  hv 
President  Roosevelt  durinji  the  war 
was  to  (iasaldanca.  ('.olomd  Ih*asley 
was  tin*  ordv  one  to  acompany  him 
with  JTV  pto^raphic  aids,  and  traffic 
was  handled  throujih  the  various  mili- 
larv  installations  throujrli  wliich  they 
passed.  The  first  lar,i:e  installation 
was  tin*  first  Ouehec  (Conference  in 

where  the  (Chief  Sijrnal  Of¬ 
ficer's  Office  hamlled  traffic  for  the 
entire  delegation,  allocating  a  hnv 
channels  hack  to  W'ashin^'ton  for 
Presidtmlial  use.  f  rom  then  on.  vve 
manned  our  circuits  awav  from  the 
White  House.  In  connection  with 
Ilvde  Park,  a  very  elaborate  tele¬ 
phone  installation  was  made  hv  means 
of  which  some  ()()-(Mld  MP  posts  were 
tied  into  a  crash  svstmn.  Throw iiiL^ 
one  kev  on  the  hoard  rani’  them  all. 
President  rruman.  another  traveller, 
used  the  train  (|uite  freipnmtlv  and 
slnoveil  iireat  interest  in  the*  radio¬ 
teletv  pc  section,  often  cominii  in  to 
handle  his  Iralfic  firsthand  at  the 
prinltMS. 

After  W Orld  War  II  our  oii’aniza- 
ti(m.  a>  did  most  oIIums.  went  throuiih 
a  slow-down  period.  \o  <»ne  knew 
exactiv  what  to  do  with  tin*  outfit. 
We  were  discov(‘red  to  he  doiiiL'^  a 
liltl(“  too  much  to  drop  completidy. 
and  wcim*relv  enl rcnched  and  w ailed. 
Personnel  wiM’e  reduct'd  to  the  point 
wlii'ie  we  cross-trained  the  mt'n.  es- 
pt'ciallv  (tn  the  late  shifts,  to  dp  a 


varielv  of  jobs  and  most  shifts  were 
not  manned  except  durinji  the  dav- 
time  hours.  I  his  slack  tiint'  jiave  us 
an  opporlunitv  to  desiiin  a  new  rail¬ 
road  car  to  replace  the  original, 
based  on  our  experience  with  the 
first  one.  Ihe  new  car.  he^un  in  19.")0 
and  delivtned  In  19.32.  correclt'd  most 
of  the  faults  which  we  gained  hv  trial 
and  error  on  the  first  car.  339  trans¬ 
mitters  were  irislalled.  also  oO-kw  of 
power.  One  of  the  lhin«zs  of  which 
we  were  rather  proud  was  the  shower 
room,  hxperience  had  shown  that 
coal  dust  and  diesel  oil  smoke, 
coupled  with  few  halhs.  jiave  us  a 
verv  uncornforlahle  situation.  We  ex¬ 
pected  to  do  real  well  with  the  shower 
room  hut  unfortunately,  after  huild- 
in^^  it.  nohodv  wanted  to  use  the  car. 

Korea  hrou»iht  about  an  entirelv 
different  situation.  We  now  went  to 
2T-hour  operations  with  full  shifts  on 
all  jobs  and  additional  work  was  re- 
ijuired.  We  now  jiot  into  warning 
and  alerting  sv stems  and  the  radio 
coverajre  was  increased.  3  hen  Presi¬ 
dent  I  ruman's  Press  Si'cretarv  wanted 
th(*  President’s  Press  (Conferences 
taped,  and  since  thev  wanted  them  to 
he  broadcast  (jualilv.  we  ‘lol  into  a 
fairlv  elaborate  broadcast  si'ction. 
\fler  Mr.  Ila’ierty.  the  present  Press 
Secretarv.  edits  the  laj'ies  of  the  Pr(*ss 
(Conferences,  we  sometimes  release 
tajied  sections  of  them  and  other  re¬ 
marks  of  the  President  for  re-release 
hv  broadcast  stations  or  news  agen¬ 
cies.  In  addition,  we  make  two 
platters  of  the  President  s  remarks, 
one  of  which  is  <:iven  to  the  Presi¬ 
dent  for  his  personal  use  and  the 
oth(‘r  one  is  sent  to  the  Archives  for 
poster  it  V.  Mr.  I  ruman  sent  his  rec¬ 
ords  to  the  Library  in  Kansas  (Citv 
and  no  doubt  President  Li.'ienhower 
will  do  sornelhinjr  sinrilar.  so  that  re- 
searcht'rs  and  others  rnav  ^o  throu’ih 
lh(‘m. 

\nother  recjuirernent  placed  on  us 
wa«i  increased  communications  in  re¬ 
lation  l(>  the  relocation  of  jzovern- 
nient.  Here  communications  received 
a  hi^h  priority.  C^lill  another  job  is 
l\  which  is  still  somewhat  in  the 
experimental  state.  1  am  sure*  it  will 
come  into  its  own  in  the  near  future. 
If  a  picture  is  worth  1.999  words, 
certainlv  wt*  have  need  for  lA  . 

Now  I  can  I  adecpralely  talk  about 
communications  without  mentioning 
'Hams'  and  Ham  philosophv.  We 
have  found  ‘•ood  use  for  the  imjuir- 
inji  mind  arrd  the  abilitv  to  irnprovisr* 
w  hich  is  indicative  nf  the  amateur. 
W  e  had  I  w  o  sessions  with  the  Hams. 
Orre  on  October  I.  19,36.  at  (Xc've- 
land.  Ohio,  when  the  President  look 
the  train  that  far  bt'lore  he  got  on  a 
plane,  and  we  lalkc'd  In  a  jireaf  nunr- 


ber  of  Hams  from  W  3W  bL  on  the 
train  mostly  from  under  the  (Cleve¬ 
land  Railroad  Station.  We  also  used 
our  ham  station  to  deliver  the  Presi- 
(h'nt's  irreelin^  to  the  9lh  Plenary 
Asscmibly  of  the  (Communications 
(Conference  on  lnt(*rnalional  Radio, 
from  our  personal  standpoint  Single 
Sideband  had  been  a  ^real  aid.  both 
in  portability  of  e({uipmenl  and  ef¬ 
fective  power.  With  relativelv  low 
power  we  ^el  a  hi«ihlv  elTeclive  sijrnal 
from  a  snrall  package. 

In  the  lon«r  haul  cases  where  it  is 
possible  we  use  the  facilities  of  our 
own  and  other  rnilitarv  services. 
(^)uile  a  number  of  stations  are  op¬ 
erated  throughout  the  world  with  the 
Arrnv  and  Air  Force  in  permanent 
locations.  I  he  \avv  moves  ships  to 
the  scene  and  the  President  often 
rides  them  as  we  saw  just  recently 
when  the  Prc'sidenl  was  on  the  Des 
Mninrs  from  Athens  to  I  Oulon, 
frame.  Ihe  President's  airplane  has 
been  broujiht  up  to  meet  all  commu¬ 
nication  re(juiremenls  bv  the  Air 
f  nree  and.  so  far  as  I  know,  is  never 
out  of  touch  no  matter  where  he 
Hies. 

// i^/i  est  S  tan  (lards 

One  thin"  that  has  struck  us  verv 
forcefully  is  that,  in  our  opinion,  no 
one  has  the  hijrh  standards  of  com¬ 
munications  nor  are  thev  nearlv  as 
well  etj nipped  as  we  are  in  this  (*oun- 
Irv.  (Certainlv  they  are  seldom  readv 
with  the  crash  proirrams  which  we 
are  forced  to  emplov .  I  his  means  that 
in  many  cases  wc  have  to  lake  a  con¬ 
siderable  amount  of  e  juipmenl  with 
us.  As  a  matter  of  fact  we  took  a 
(Chesapeake  and  Potomac  telephone 
(Companv  team  to  Rermuda.  (Canada 
is  almost  the  same  as  the  1.  S.  and 
we  seldom  liave  trouble  up  there  hut, 
in  ’ieneral.  the  farther  we  lo).  the 
loujiher  it  “ets.  (Jne  bi^  job  is  re- 
concilinjr  difTerences  of  opinion  tech- 
nicallv  and  otherwise  in  foreign  lan- 
jiuaires.  I  am  sure  our  teachers  would 
be  amazed  as  we  recall  some  of  our 
sch<»ol  lan^uajie  instruction.  W'e  have 
found  hand  sijrnals  help  to  make  the 
foreign  lan<»ua<xe  easier  to  under¬ 
stand.  Abroad  we  lease  leleplione  fa¬ 
cilities  and  install  radi<».  both  for 
vehicle  movement  and  for  lon^^  haul 
circuits  bai'k  to  the  States.  Roth  voice 
and  leletvpe  are  pul  on  these  circuits. 

.Now  if  all  this  sounds  complicated 
or  dilhcult.  or  both,  just  remember 
that  all  that  is  necessarv  is  the  full 
support  of  the  (Chief  Signal  Officer, 
the  combined  facilities  of  the  Armv. 
Navv.  Mariru'S  and  Air  Force,  the 
Rell  svslem.  the  AdA  F  and  the  Stale 
Department.  3  hen  "ood  results  are 
assu red. 
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army's  mobile  photograohic  proce^ssing  laboretor', 

by  Pierre  Townsend  and  Irving  Bauman 
U.  S.  Army  Signal  Research  and  Development  Laboratory 


In  this  kaI’IDLY  advancing  ajze  of 
space,  with  its  ultra-modern  missiles 
and  other  materiel  of  war  that  add 
tremendously  to  an  army’s  striking 
|)ower,  a  tactical  army  commander 
must  he  fully  informed  at  all  times  as 
to  what  is  going  on  in  the  areas  in 
which  he  is  interested. 

Photography,  of  course,  offers  one 
of  the  hest  means  hy  which  he  can  he 
kept  informed  and  in  fact  it  probably 
would  he  safe  to  sav  that  over  90% 
of  his  intelligence  is  furnished  this 
way. 

In  a  document  entitled  “Tactical 
Aerial  Photography  for  Army  Intel¬ 
ligence  Purposes,”  prepared  hy 
OCAFF  for  distribution  to  battalions 
and  detachments  of  the  Regular 
Army,  the  giant  role  of  Tactical 
Photography  in  the  air-ground  con¬ 
cept  of  military  operations  was  de¬ 
lineated.  It  assigned  the  responsi¬ 
bility  for  providing  adequate  photo 
intelligence  for  troop  units,  to  the 
field  army  commander.  Photo  In¬ 
terpretation  Specialists  at  all  levels 
were  made  available  and  held  respon¬ 
sible  for  develoj)ing  information 
from  aerial  photos  to  assist  in  devel¬ 
oping  the  intelligence  picture.  The 
field  army  commander  could  now 
obtain  basic,  daily  front  line,  and 
special  photo  cover.  l)y  the  use  of 
tactical  air  reconnaissance  units  and 
army  aviation.  The  Joint  Air  Photo 
Center  (JAf*C).  an  organization  of 
the  Field  Army,  J'actical  Air  Force 
and  Naval  elements,  was  created  to 
provide  facilities  for  production,  in¬ 


terpretation  and  packaging  of  aerial 
|)hotos.  I  he  Air  Reconnaissance  Sup. 
|)ort  Battalion,  an  Army  component 
of  JAPC,  was  assigned  to  identify, 
reproduce,  package  and  distribute 
aerial  j)hotos  taken  for  field  armv  hv 
an  Air  Force  reconnaissance  unit. 
Ihe  capability  required  of  this  or¬ 
ganization  is  the  identification.  j)ack- 
aging  and  distribution  of  25.000 
aerial  ])hotos  in  8  hours,  a  tremen¬ 
dous  quantity  indeed. 

To  do  this  quickly  and  enicientlv. 
calls  for  an  output  closely  akin  to 
that  of  a  large  commercial  laboratory 
operating  on  a  mass  production  basis 
at  a  fixed  place  in  some  large  city 
with  every  convenience  re(|uired  for 
the  operation. 

To  meet  this  recfuirement  the  Sig- 
nal  Corps  initiated  the  development 
of  a  mobile  high  capacity  processing 
laboratory  wi|rh  provisions  for  sup¬ 
port  facilities  and  photographic 
equipment  suitable  for  the  mass  pro¬ 
duction  of  photographic  prints  from 
Air  Force  supplied  aerial  photo¬ 
graphic  films.  The  result  of  this  de¬ 
velopment  is  the  Photographic  Lab¬ 
oratory.  Semi-Trailer  Mounted  ES-22 
I  ),  the  first  model  of  which  has 
been  completed  and  has  undergone 
several  field  tests. 

General  Description 

The  Photographic  Laboratory, 
Semi-Trailer  Mounted  FS-22(  )  is 

a  complete  self-contained  unit  de¬ 
signed  to  provide  photographic  proc¬ 
essing  facilities  for  I  ield  Army  Ilead- 


(juarters.  It  will  ))rint.  process  and 
chop  roll  paj)er  prints  from  j)revi<»us- 
Iv  developecl  9%»"  wide  roll  filrTi.  It 
is  transportable  by  air,  train  or  bnat 
and  possesses  both  day  and  night  ami 
all-weather  capabilities  in  tropic,  des¬ 
ert  or  arctic  climates.  It  can  be  plac  ed 
in  full  operation  readily  and  rapi<ll\ 
w  ith  a  miinmum  of  personnel  of  a\er- 
age  skill  and  is  capable  of  producing 
8.000  9x18"  prints  from  9%"  widt* 
aerial  roll  film  in  an  8-hour  day.  J  he 
Laboratory  consists  of  the  lO-lun 
.Semi-Trailer.  \  an  V  ,  79(  I  (i  ami 
a  1%*  ton  trailer  on  which  is  mounted 
a  50  K\V  diesel  power  generatm 
which  furnishes  the  j)Ower  for  the 
unit.  .Separate  suitable  |)rime  movers 
are  used  to  haul  the  power  trailer 
and  the  Sefui-Trailer  \  an  V/  79 1  ' 

(;. 

Ihe  Van  V/79(  ) /(i  is  divided  in¬ 

to  three  compartments  separated  by 
light-tight  doors.  The  forward  com¬ 
partment  (utility  room  I  is  used  for 
storage  of  healers,  air  conditioners, 
water  storage,  etc.  The  center  com¬ 
partment  has  the  necessary  equip¬ 
ment  for  viewing  of  negatives  and 
cutting  and  sorting  the  finished 
prints.  The  rear  compartment  cmi- 
tains  the  necessary  equipment  fnr 
the  printing  and  processing  of  prints. 

1  he  water  supply  system  consists  of 
a  50-gallon  hot  water  tank  and  mie 
50-gallon  cold  water  storage  tank 
with  the  necessary  tubing,  valves  and 
punq)s  to  circulate  the  water  through 
the  system.  Fresh  water  may  be 
(Continued  on  po^e  10) 
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appears  to 
he  a  very 
Significant 
I  m pr  ove • 
m  e  n  t  i  n 
radar  per¬ 
formance.^^ 


P ROJECT  Madre,  the  radar  devel¬ 
oped  by  the  Naval  Research  Labora¬ 
tory.  appears  to  he  a  very  signifi¬ 
cant  improvement  in  radar  perform¬ 
ance.  Attempts  to  improve  the  detect¬ 
ing  ranges  of  radar  have  l)een  aimed 
mainly  at  building  larger  antennae 
and  more  powerful  transjnitters. 
d'hese  attempts  are  successful  only 
for  line-of-sight  targets.  That  is,  the 
radar  can  “see”  the  target  only  so 
long  as  the  target  is  not  obscured  by 
the  curve  of  the  Earth.  "Lhis  means 
that  missile-launching  submarines, 
low-flying  aircraft  and  crews  of 
ILP>\T  launching  sites,  firing  their 
dexastating  missiles  from  locations 
bex  iuul  our  raflars’  line-of-sight.  would 
have  missiles  well  on  the  way  before 
countermeasures  could  be  put  into 
action,  riie  Madre  txpe  radar,  bv 
using  the  ionosphere  as  a  reflector, 
can  bend  its  beain  over  the  horizon 
ainl  detect  targets  as  far  away  as 
miles. 

Madre,  an  acronxm  for  M Agnetic 
Drum  Receiving  Ecjuipment,  the  key 
component  ifi  its  techni(jue,  employs 
a  method  for  using  relativelv  low 
p<over  to  achieve  extremely  long 
ranges.  Signals  in  the  high  fre(juencv 
band  of  ^  to  30  megacxcles  are 
bounced  off  the  ionosphere  to  detect 
objects  within  a  500  to  2.600  mile- 
range,  depending  on  ionosj)heric  con¬ 
ditions.  Conventional  radars  transmit 
as  much  as  10,000  megacycles  and 
hoimce  their  signals  directly  from 
the  target.  Previous  attempts  to  re¬ 
flect  radar  signals  from  the  ionosphere 
xvere  unsuccessful  since  very  high 
fre(pjency  signals  j)enetrate  the  iono¬ 
spheric  laser  and  are  lost  iiito  space. 

I  he  major  difficulty  in  dex  eloping 
Madre  was  to  find  a  means  of  dis¬ 
tinguishing  the  radar’s  signals  from 


the  accompanying  ground  noise.  NRL 
developed  a  noise-free  standard  sys¬ 
tem  by  reproducing  and  preserving 
the  amplitude  and  characteristics  of 
the  transmitted  signals  with  which 
the  returned  signals  could  be  com¬ 
pared.  Fluctuations  in  the  amplitude 
of  the  returned  signals  indicate  the 
position  and  velocity  of  the  target. 
The  magnetic  drum  records  the  pulses 
transmitted  and  received  by  the 
radar.  The  information  is  then  dis¬ 
played  by  means  of  an  oscilloscope. 

Accuracy  of  Madre  is  reportedly 
extremely  high  in  determining  velo¬ 
city  of  an  object.  Accuracy  to  within 
ten  miles  is  achieved  in  locating  posi¬ 
tion. 

Mxdre  has  been  under  develop- 
fuerit  for  about  ten  years.  An  experi- 
im'iital  radar  at  NRI.  in  \\  ashington. 
I).  C..  has  been  in  use  for  several 
years  and  has  demonstrated  success¬ 
fully  the  Madre  capability.  A  S4.- 
000. ()()()  Mxdre  prototype  is  present- 
Ix  under  construction  near  (fiiesa- 
p(*ake  Reach.  Maryland.  The  installa¬ 
tion  xvill  have  an  antenna  330  feet 
long  and  150  feet  high  resembling  a 
fence  i?i  appearaiice  instead  of  the 
usual  saucer-like  shape.  Fhe  Radio 
("orporation  of  America  is  prime  con¬ 
tractor  for  the  installation  and  the 
(ieneral  Fdectric  Company  will  pro¬ 
vide  the  magiu'tic  drum  receiving 
e(jui|)ment. 

3  he  naval  scientist  responsible  for 
Project  Madre  is  Dr.  Robert  M. 

>  Page.  Direc  tor  of  Research  at  the 
\axal  Research  Laboratorx  who  de¬ 
vised  the  concept  leading  to  its  de¬ 
velopment.  Dr.  Page  has  had  a  long 
and  distinguished  career  in  radar  re¬ 
search.  Almost  26  years  ago,  he  de¬ 
veloped  a  means  of  transmitting 
radio  signals  and  a  receiver  to  pick 


up  the  signals  as  they  bounced  from 
a  target.  Dr.  Page  is  credited  w  ith  de¬ 
veloping  the  first  |)ulse  radar  system 
successfully  used  in  this  country. 

It  is  predicted  that  a  very  few 
Madre  stations  would  be  required  to 
cover  the  F'astern  United  States  and 
the  Arctic  areas.  When  operational, 
Madre  should  provide  a  substantially 
increased  early  xvarning  capability 
to  those  charged  with  the  defense  of 
our  country. 

An  offspring  of  Madre  is  Project 
Fef’EE,  the  radar  development  an¬ 
nounced  last  August  bv  the  Defense 
Department.  3'epee,  takes  its  name 
from  Thayer’s  Project.  Thayer  is 
Dr.  William  J.  3  hayer  of  the  Office 
of  Naval  Research  who  devised  this 
particular  concept.  3'epee  emploxs 
the  same  method  of  senditig  out 
waves  and  reflecting  them  from  the 
ionosphere.  This  method,  however, 
detects  targets  consistifig  of  large 
volumes  of  ionized  gas  at  consider¬ 
able  ranges,  instead  of  solid  object 
targets.  Such  gaseous  targets  could 
result  from  the  detonation  of  a  nu¬ 
clear  weapon  or  the  launching  of  a 
ballistic  missile. 

When  a  large  rocket  is  fired,  the 
hot  gases  coming  from  the  exliaust 
are  also  ionized  and  can  reflect  radar 
waves.  According  to  Dr.  Thaxer, 
promising  results  have  been  obtained 
(>ver  long  ranges  with  3T:pee.  He 
seems  confident  that  a  system  capable 
of  reliable  detection  over  intercon¬ 
tinental  ranges  is  feasible.  Fhe  same 
basic  technique  has  also  demon¬ 
strated  a  capability  of  detecting  a 
nuclear  ex|)losion  thousands  of  miles 
away  and  thus  would  offer  a  means 
of  detecting  surface  nuclear  test  ban 
violations. 


About  Dr.  P  ft  fie: 

Dr.  Robert  Morris  Page  was  born 
June  2,  1903  in  St.  Paul,  Minnesota. 
He  received  a  Bachelor  of  Science 


degree  from  Hamline  LIniversity  in 
St.  Paul  and  joined  the  Naval  Re¬ 
search  Laboratory  as  a  junior  physi¬ 
cist  in  1927. 


Dr.  Page’s  first  concept  of  a  radar 
system  was  successfully  tested  in 
1934  xvhen  signals  were  bounced  off 
an  airplane  in  flight. 
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I’hotographic  Lahorutory 

{Continued  from  f)a[(e  14 1 

pumped  into  the  lalu)ratory  throujrli 
a  SO-foot  length  of  hose  from  a  suit- 
a’  le  stream  or  other  source.  A  feature 
of  the  la!)oralor\  is  that  it  is  desijrned 
to  use  a  minimum  amount  of  water 
hv  ap|)l\  in^  stahilization  proeessinji. 
a  process  which  is  a  development  of 
the  I  .  S.  Armv  Signal  Ccn  ps. 

Major  components  of  the  \an  in¬ 
clude  a  paper  processing  machine 
FH-2();  a  continuous  contact  |)ri!iter 
rSAF  Type  (MR;  a  semi-automatic 
paper  chop|)er  I  S  AF  1)  pe  FM-6;  a 
plotting  table  I  SAF  Type  A-7 :  three 
1  *  •_»  ton  cap.  air  conditioners  and 
gasoline  space  and  water  heaters. 

The  processing  machine  is  designed 
to  process,  rapidly  and  contiiiuously. 
9’'s"  wide  water-resistant  |)aper,  in 
rolls  u|)  to  1.000  feet,  at  s|)eeds  rang¬ 
ing  from  o  to  ‘15  feet  per  minute.  The 
operating  speed  is  determined  hv  the 
re;]uirements  of  the  processing  chem¬ 
istry  involved. 

This  machine  was  desigfied  to 
utilize  the  Signal  (>orps  stahilizatiofi 
process.  FssentialK.  the  e<|uipment 
comprises  a  conventional  tank-t\pe 
immersion  pro(‘essor.  a  replenisher 
for  mixing  atul  controlling  the  re¬ 
plenishment  of  solutions  and  an  auto¬ 
matic  print  chopper. 

The  processor  consists  of  four  pro¬ 
cessing  tanks  e(|uipped  with  a  paper 
transport  system,  electrically  heated 
dr\ing  drum,  and  pumj)s  for  circulat¬ 
ing  solutions.  The  replenisher  is  com¬ 
prised  of  four  .5()-gallon  tanks,  four 
mixer  assemblies,  a  pump  for  the 
handling  of  solutions,  arid  three 
thermostatic  heaters  for  the  con¬ 
trolled  heating  of  solutions. 

The  automatic  print  chopper.  FH- 
26  automatically  transports  and 
chops  a  lOOO-foot  roll  of  paper  at 
the  rat'j  of  50  prints  per  minute. 
Fiduciary  marks  printed  on  the 
white  margin  of  the  roll  paper  cause 
a  current  change  in  two  photoelectric 
cells  which  control  the  chopper  knife 
blade  and  actuate  a  brake  wliich 
momentarily  sto|)s  the  paper  for  each 
chop. 

The  I  SAF  l  ype  C-IR  contact 
printer  provides  a  very  rapid  means 
(up  to  60ft  mill  I  for  obtaining  posi¬ 
tive  contact  prints  on  either  roll  film 
or  roll  pajier  from  70mm  to  0^  o-inch 
roll  films.  1he  mechanism  of  opera¬ 
tion  consists  of  rolling  film  and  ])a- 
per  together,  at  the  same  speed  and 
in  contact,  past  an  aperture  or  slit 
from  which  a  controllable  amount 
of  light  is  emitted,  (^lualitv  control 
is  achieved  through  the  use  of  Vari- 
gam  paper  and  filters  and  h\  manu¬ 
ally  controlled  dodging. 

“Dodging.”  or  the  shading  of  one 


portion  of  the  negative  more  than 
another,  thereby  controlling  the  ex¬ 
posure  to  get  the  maximum  out  of 
the  negative,  is  accomplished  h\  three 
dodger  controls.  An  aperture  control 
regulates  the  over-all  intensity  of  the 
light  at  the  printing  aperture  so  that 
any  negative  may  he  given  less  or 
greater  light  at  the  desire  of  the  op¬ 
erator.  This  is  a  high  speed  t\pe 
control  that  can  he  rapidly  changed 
for  minimum  to  maximum  or  to  an\ 
p<»int  in  between.  f*ush-pull  controls 
enable  the  operator  to  go  from  aper¬ 
ture  opening  2  to  52  in  a  fracti<m 
of  a  second. 

1  he  printer  will  print  560  f(*et  of 
aerial  negatives  and  holds  a  .500-foot 
spool  of  positive  paper. 

rhe  I  SAF  Type  l)-l  A  contact 
printer  proxides  a  rapid  means 
(22ft  min.  I  for  obtaining  positivi* 
contact  prints  on  0-’s<-inch  w  ide  \  ari- 
gam.  water-resistant  roll  jiaper  from 
0i^>-inch  roll  film.  Any  number  of 
copies  of  am  |)rint  may  he  obtained 
witli  this  jirinter. 

Film  and  paper  are  transport  ’d 
over  a  glass  jilaten  covering  manv 
sifiall  incandescent  bulbs  which  arc 
the  source  of  the  printing  light.  At 
the  moment  that  a  print  is  made,  film 
and  paper  trafisport  stops,  an  air  in¬ 
flated  rubber  cushion  descends  and 
presses  film  and  paper  in  close  con¬ 
tact  against  the  light  source  whiD 
exposure  is  made.  (^)ualit\  control  i^ 
achieverl  hv  the  use  of  Varigatn  fil¬ 
ters.  and  manually  controlled  dodg¬ 
ing. 

5  he  casettes  of  this  printer  will 
hold  a  5(K)-foot  roll  of  film  and  a 
lOOO-foot  roll  of  paper. 

In  a  semi-automatic  fashion,  the 
I  SAF  T\  pe  FM-6  semi-automatic 
print  chopper  cuts  a  6^  o”  or  10"  hv 
1  .OOO-foot  roll  of  paper  into  sizes 
ranging  from  5"  to  IfO-V'  in  length. 

The  LSAF  Type  A-7  film  plotting 
table  is  a  portable  device  chsigned 
for  viewing  aerial  roll  film  negatives 
or  transparencies  5  to  9*’s  inches  in 
width,  which  may  he  passed  from  one 
sjiool  to  the  other  over  a  lighted 
ground  glass.  The  device  consists  of 
a  lamp  housing  with  fluorescent 
lanijis.  spool  })ra(‘kets.  film  rollers, 
cover,  and  ground  glass. 

The  efjuipment  described  here  lias 
been  subjectecl  to  extensive  labora¬ 
tory  tests.  I  hese  tests  have  r(*vealed 
that  insofar  as  o\er-all  design  is  con¬ 
cerned.  the  ecpjipment  system  re})re- 
sents  the  h(*st  that  is  available  in  con¬ 
formity  with  the  state  of  the  art.  and 
provides  the  Army  with  a  jihoto- 
graphic  laboratory  of  adxanced  de¬ 
sign.  geared  to  today  s  demands  of 
modern  war. 


Systems  management 
competence  in  design, 
fabrication,  structural 
construction,  installation, 
operation,  training, 
and  maintenance  of : 


1.  Space  8urv eillance 
systems 


2.  Transportable  com- 
m unica tions  systv ms 


3.  Instrumentation,  con¬ 
trol,  and  switching 
systems 


4.  Telecommunications 
systems 


5.  Integrated  land,  sea, 
and  air  communica¬ 
tions  systems 


6.  Data  systems 
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SYSTEMS 
MANA6EMENT 
by  ALPHA 


SYSTEMS  0ESI6JIERS,  ENGINEERS,  CONSTRUCTORS,  WORLD-WIDE  I  RICHARDSON,  TEXAS  I  TELEPHONE  DALLAS  ADams  5-2331 


A  SUBSIDIARY  OF  COLLINS  RADIO  COMPANY 


More  than  GOO  desip:ners,  engineers,  scientists,  and 

constructors  are  teamed  and  oriented  at 

Alpha  Corporation  to  assume  total  manajrement 

responsibility  world-wide  for  complete  projects  of  the 

majjnitude  described.  These  specialists  select 

the  most  dependable  equipments  and  services  from 

industry  to  provide  the  ultimate  in  systems  reliability. 
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1.  Stations  with  the  dual  capability  of  tracking?  earth 
satellites  and  deep  space  probes  are  beinp 
enjyineered  and  constructed  by  Alpha  Corporation 
as  part  of  Alpha  pround-based  surveillance 
systems  for  space  research.  A  station  tells  the  user 
the  location  of  the  vehicle  . . .  collects  and  processes 
telemetered  data  .  .  .  transmits  command 
communications.  Alpha  integ-rated  communications 
systems  link  each  tracking:  station  to  a  computing: 
facility,  providing:  a  complete  surveillance  complex 
for  all  locative  and  cv)mmunications  functions. 
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DEVELOPMENT  OF  ARMY*  ■  ■ 
AUTOMATIC  DATA  PROCESSING 


EQUIPMENT 


by  Capt.  William  F.  Luebbert,  Asst.  Chief, 

Technical  Staff,  USA  Signal  R&D  Lab.,  Fort  Monmouth,  N.  J. 


Electronic  computers  and  other 
automatic  data  processing  equip¬ 
ment  now  under  development  for  use 
hv  Army  units  will  make  possible 
significant  improvements  in  the  over¬ 
all  effectiveness  of  operations.  Auto¬ 
matic  data  processing  may  he  used 
to  provide  vastly  improved  and  more 
timelv  information  to  combat  com¬ 
manders  and  their  staffs,  to  make 
analxses  and  evaluations  previously 
not  feasible,  and  to  process  informa¬ 
tion  into  those  forms  best  suited  for 
display.  Thus  they  can  help  dispel 
the  fog  of  battle  and  help  commanders 
and  their  staffs  make  prompt  and  ef¬ 
fective  tactical  decisions. 

These  ideas  are  not  just  the  brain¬ 
storms  of  staff  planners  or  technicians 
isolated  from  the  realities  of  field 
operations.  The  following  appears  in 
the  summary  of  the  U.S.  7th  Army 
troop  test  report: 

‘‘The  test  of  the  Machine  Collation 
Cnit  <  Intelligence)  within  Seventh 
I  nited  States  Army,  while  limited  in 
scope  by  virtue  of  the  nature  of  the 
test  \  chicles  utilized,  is  considered  to 
he  conclusive.  Machine  collation  and 
extraction  of  intelligence  information 
under  field  conditions  is  practicable. 
The  e(|uipment  presently  used  in  this 
process  can  be  profitably  employed  at 
both  army  and  corps  level.  With  the 
development  of  smaller,  more  refined 
systems,  this  process  can  be  profit¬ 
ably  employed  at  the  division  level 
and  p()ssibly  to  some  extent  at  the 
battle  group  level. 

To  insure  that  this  capability  is 
available  to  appropriate  commanders 
in  wartime,  it  is  essential  that  machine 
collation  units  be  assigned  to  field 
armies  now.” 

Automatic  data  processing  ecjuip- 
ment  also  may  be  used  to  improve 
the  s|)eed  and  accuracy  of  service  in 
logistical  and  administrative  activi¬ 
ties,  and  in  so  doing  permit  the  fast 
service  from  rear  echelons  for  stock- 
age  at  forward  echelons.  This  in  turn 
may  significantly  reduce  the  need  for 
large  stockpiles  of  supplies,  material 
and  replacement  persoiinel  in  for¬ 
ward  echelons  and  reduce  the  un- 
wieldv  logistical  tail  which  frequent¬ 
ly  restricts  the  freedom  of  movement 


of  modern  armies  and  provides  the 
enemy  with  fruitful  targets. 

It  is  interesting  and  important  to 
note  that  the  AN/]MYK-1  (Mobidic) 
mobile  digital  computer  soon  to  be 
installed  at  the  U.S.  Seventh  Army 
stock  control  center  is  equally  capable 
of  performing  the  intelligence  colla¬ 
tion  function.  An  analysis  made  over 
two  years  ago  showed  that  while  the 
equipment  used  in  the  7th  army  ma¬ 
chine  collation  experiment  reduced 
the  intelligence  information  cycle 
from  24-36  hours  down  to  4  hours, 
the  Mobidic  could  prepare  reports  on 
a  20  minute  cycle,  if  desired,  or  could 
handle  approximately  100  times  as 
many  special  queries  or  reports,  as 
the  equipment  used  in  the  7th  Army 
experiment,  when  operating  on  a  4 
hour  cycle. 

llelow  division  level  the  amounts  of 
logistical  and  intelligence  information 
suitable  for  processing  by  automatic 
data  processing  (ADP)  drop  off 
rapidly.  However,  the  requirements 
for  combat  computations,  j)articular- 
l\  computations  involved  in  targ«*t 
acquisition,  combat  surveillance,  and 
fire  planning  l)ecome  greater. 

Many  types  of  combat  coni])uta- 
tions  suitable  for  forward  area  use 
are  of  common  interest  to  all  y\rms, 
for  example,  the  rapid  calculation  of 
areas  in  defilade  from  a  given  point 
and/or  the  rapid  predictions  of  nu¬ 
clear  fall-out  ]jatterns.  Whether  a 
commander  be  Infantry,  Armor  or 
Artillery,  these  combat  calculations 
can  aid  him  in  })Ianning  and  choos¬ 
ing  troop  dispositions,  sites  for  ob¬ 
servation  posts,  and  weapons  loca¬ 
tions. 

However,  in  forward  areas  it  ap¬ 
pears  the  most  urgent  re(|uiremenls 
for  data  processing  exist  in  the  Artil¬ 
lery.  As  General  Wehle  of  the  U.  S. 
Army  Artillery  and  Missile  School 
phrased  it:  “The  Artillery  stands  at 
the  point  in  the  field  Arm\  at  which 
technical,  mathematical  computing 
meets  automatic  processing — the  in¬ 
strument  of  logistics,  battlefield  man¬ 
agement,  and  command.”  The  Artil¬ 
lery  in  particular  have  many  })rob- 
lems  which  combine  calculations  with 


logistical  and  command  type  data 
processing,  for  example,  tactical  am¬ 
munition  status  calculations.  This 
problem  includes  compilation  of  sta¬ 
tistical  information  on  types,  weights, 
caliber,  quantity,  and  location  (by 
unit  and  echelon  of  command)  of 
ammunition  in  hands  of  combat 
troops.  Although  this  task  is  computa¬ 
tional,  the  information  when  fed  into 
logistical  data  processing  channels 
provides  a  basis  for  logistical  plan¬ 
ning  and  resupply,  and  when  fed  into 
command  channels  provides  informa¬ 
tion  for  planning  the  allocation  of 
fires. 

Some  of  the  artillery  requirements 
are  new  ;  in  past  wars  there  were  n<» 
requirements  for  rapid  determination 
of  nuclear  fallout  patterns.  Some  re- 
(fuirements  are  merely  more  severe 
versions  of  old  requirements.  For  ex¬ 
ample,  the  problem  of  calculating  the 
p(>silion  of  enemv  weapons  from  ob¬ 
server  reports  and  sound  and  flash  in¬ 
formation  is  an  old  one.  However, 
now  that  tlie  enemy  artillery  ma\ 
have  the  capal»ility  of  firing  atomic 
rounds  and  is  likelv  to  displace  to  a 
new’  position  after  firing  onlv  a  few 
rounds,  there  is  a  particularly  urgent 
need  to  be  able  to  calculate  his  posi¬ 
tion  quicklv  and  accurately  and  to 
calculate  weajjons  assignment  criteria 
and  aiming  Information  for  counter 
battery  fire. 

Studies  Point  to  Applications 

In  an  aggressive  move  to  exploit 
the  capabilities  of  computers  and 
other  automatic  data  jirocessing 
eijuipments.  the  Department  of  the 
Army  Staff  and  tlie  United  States 
(amtinental  Army  (a)mmand  i  I  S- 
(.’ONAHC)  ba\e  undertaken  to  inves¬ 
tigate  a  bifiad  spectrum  of  army  ac* 
tivities  in  combat  areas  which  might 
be  assisted  by  adoption  of  automatic 
data  processing  e(|uipment.  Uetween 
30  and  lOO  detailed  applications 
studies  have  been  initiated  and  are 
now’  being  carrit*d  f)ut  bv  agencies 
such  as  the  I  .  S.  Armv  Intelligence 
Hoard,  the  I  .  S.  Army  (aumnand  and 
General  Staff  School  and  the  U.  S. 
Army  Electronic  Proving  Ground. 
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riie  I  .S.  Army  Klectronic  Proving 
(Ground  providing  technical  guid¬ 
ance  and  coordination  and  is  engaged 
in  the  design  and  programming  of 
field  systems  based  uj)on  these  studies. 

As  a  result  of  studies  and  investi¬ 
gations  to  date,  the  LSCONARC  has 
adoj)ted  the  concept  of  an  integrated 
automatic  data  j^rocessing  system  as 
a  unified  facility  common  to  the  en¬ 
tire  field  army  in  the  same  manner 
as  the  communications  s\stem  is  a 
unified  facility  common  to  the  entire 
field  armv.  d  liis  does  not.  of  course, 
mean  that  certain  computers  may  not 
he  assigned  to  a  special  high  j)riority 
task  on  a  full  tifiie  basis.  Such  an 
assignnumt  would  he  analogous  to  the 
assignment  of  communications  ecjuip- 
mtmt  on  a  full  time  basis  to  certain 
special  air  defense  or  artillery  fire 
flircction  ])rohlems.  However,  in  the 
same  wav  that  oTie  uould  norrnally 
use  the  same  kinds  of  telephones  and 
other  ecjuipments  which  are  inter¬ 
changeable  with  e(|uipments  of  the 
main  communications  system  in  such 
an  a|)plication,  I  SCOXAHC  has  in¬ 
dicated  the  desirability  of  using  the 
same  kinds  of  automatic  data  process¬ 
ing  e(|uipment  in  sj)eciali/ed  applica¬ 
tions  as  in  the  main  system,  d'he 
(►perational.  training  and  logistical 
ad\antages  of  such  a  decisiori  are. 
course.  <d)\ious. 

Well  designed  digital  computers 
are  potentially  capable  of  solving  an 
md>elievablv  wide  varitey  (»f  prob¬ 
lems.  Thev  look  at  any  problem 
as  consisting  of  a  se(|uence  of 
elementarv  instructions  for  simple 
arithmetic  operations,  comparisons, 
logical  relationships  and  data  manip¬ 
ulations.  They  neither  know  nor  care 
whether  these  instructions  describe  a 
militarv  intelligence  problem,  a  stock 
control  problem  or  a  theory  or  how 
to  win  at  the  Irish  Sweepstakes.  How¬ 
ever.  until  the  computer  is  actually 
provided  with  such  a  set  of  instruc¬ 
tions.  known  as  a  ])rogram.  which 
describes  a  procedure  to  follow  in 
order  to  solve  the  particular  prob¬ 
lems  under  consideration,  the  com¬ 
puter  can  do  no  useful  work. 

Careful  e()uipment  design  can  take 
advantage  of  this  unusual  property 
of  the  digital  computer  to  miniinize 
the  number  of  types  and  varieties  of 
('omputers  which  must  be  developed 
a!ul  als(>  make  these  computers  more 
adaokdde  to  future  changes  in  prob- 
lein  recpiirements.  This  careful  de- 
yign  inv(d\es  making  sure  that  the 
ef|uipment  is  capable  of  performing 
all  the  elemental  steps  involved  in  the 
various  problems  at  rates  wliich  are 
commensurate  with  problem  require¬ 
ments.  K\en  more  importantly  it  in¬ 
volves  a  modular  concept  of  design  • 


so  that  the  (|uantit\  and  t\pe  of  in¬ 
put,  output,  storage,  and  processing 
capabilities  can  be  tailored  to  the 
recjuirements  of  a  particular  problem. 

Three  Areas  of  Application 

Tor  the  ])urposes  of  determining 
ecpjipment  design  and  development 
re(|uirements.  the  I .  S.  Armv  Signal 
Research  and  Development  Labora- 
tf)ry  has  treated  the  various  areas  of 
ap|)lication  in  three  major  classes. 

1.  Combat  Control  Data  Process- 
inti  (hicluding  Command  Control. 
Intelligence,  and  fire  support).  2. 
Combat  Support  Data  Processing  (In¬ 
cluding  logistics,  personnel  and  other 
administrative  activities).  3.  Combat 
Computation  (Including  such  miscel¬ 
laneous  analytic  and  computational 
problems  as  nuclear  fall-out,  surveil¬ 
lance  data  reduction,  drone  control 
and  artillery  survev). 

W  ithin  these  classes  representative 
applications  have  been  chosen  in  an 
attempt  to  determine  the  extremes  of 
re(|uirements  to  be  placed  upon  com¬ 
puter  and  dcta  processing  ecjuipment 
design. 

A  typical  analysis  was  the  Field 
Army  Intelligence  problem.  Intelli¬ 
gence  officers  in  W^orld  War  1 1  and 
Korea  found  that  they  could  not  make 
full  use  of  all  the  information  which 
was  gathered  for  them  and  that  man¬ 
ual  processing  techniques  frequently 
resulted  in  information  being  out¬ 
dated  before  it  could  be  used.  The 
I  .  S.  Army  Intelligence  Board  con¬ 
ducted  a  detailed  investigation  of  this 
problem  and  came  to  the  conclusion 
that  semi-automatic  techniques  would 
juake  possible  tremendous  improve¬ 
ments  in  operations.  They  analyzed 
j)rocedures  and  techniques  and  came 
up  with  a  new  organization  called  the 
Provisional  Machine  Collation  Unit 
which  utilizes  electrical  accounting 
machines  of  greatly  improved  capa¬ 
bility  to  speed  the  processing  of  data. 
In  addition  to  the  required  prepara¬ 
tion  of  routine  intelligence  reports 
and  summaries,  the  accounting 
machines  provide  a  new  capabil¬ 
ity.  The  intelligence  officer  can  con¬ 
duct  a  complete  search  of  his  files 
(juickly  enough  to  answer  requests 
for  special  collated  information  on 
anv  particular  subject  in  a  verv  short 
period  of  time. 

The  first  phase  of  our  analvsis  was 
conducted  by  directly  mechanizing 
the  accounting  macliine  techniques  on 
a  development  computer,  the  Mobi- 
Dic,  to  determine  what  increase  in 
capabilities  would  result  if  the  com¬ 
puter  were  used  in  place  of  the  ac¬ 
counting  e(|uipment  and  what  char¬ 
acteristics  w  ould  match  the  computer 
to  this  problem.  Using  accounting 


machines,  intelligence  messages  could 
be  jirocessed  at  a  4  hour  cycle,  a 
great  improvement  over  the  normal 
24  to  30  hour  cvcle,  using  manual 
techniijues.  The  Mohidic  computer 
recjuired  only  20  minutes  of  the  I 
hour  cycle  to  prepare  the  routine  re- 
|)orts  and  was  able  to  answer  approx¬ 
imately  100  times  as  many  queries 
j)er  four  hours  and  to  answer  each 
quer\  in  about  one  fifth  the  time  used 
by  the  electrical  accounting  e<|uip- 
ment.  For  a  file  of  apjiroximatelv 
one  million  words  a  conqilete  search 
capable  of  answering  a  (|uestion  such 
as  “give  me  all  reports  on  enenn  tank 
movements  in  the  past  week  in  the 
area  (map  coordinates)  between 
2(M)()  hours  and  0600  hours  dailv’* 
would  take  about  5  minutes  and  it 
appears  feasible  to  handle  20  such 
(juestions  simultaneously.  This  ap- 
plication  appears  to  be  a  limiting  one 
from  the  viewpoint  of  file  search  re- 
(juirements. 

Based  upon  analyses  of  such  rep¬ 
resentative  j)roblems,  requirements 
and  specifications  for  an  integrated 
family  of  data  processing  e(]uipments 
were  prepared.  This  family  was  given 
the  name  Fieldata.  Six  main  points 
of  design  em|)hasis  received  strong 
stress  ifi  all  these  specifications,  as 
follows : 

1.  All  ecjuipments  of  the  Fieldata 
family  must  be  completely  fea¬ 
sible  and  suitable  for  rapid  de¬ 
velopment  within  the  present 
state  of  the  art.  in  the  sense 
that  no  technical  breakthrough 
will  l)e  required  to  achieve  any 
technical  objective,  with  the 
possible  exception  of  the  objec¬ 
tive  of  reliability  under  field 
conditions. 

2.  1  he  achievement  of  a  satisfac¬ 
torily  high  level  of  reliability 
and  freedom  from  error  under 
severe  field  conditions  has  pre¬ 
cedence  over  the  achievement 
of  anv  other  technical  objec¬ 
tive.  such  as  speed  of  computa¬ 
tion  or  physical  size  and 
yveight. 

3.  Adaptability  to  a  wide  spectrum 
of  possible  field  automatic  data 
processing  applications  will  be 
emphasized.  The  use  of  com¬ 
mon  sub-assemblies  and  even 
})lug-in  packages  shall  be  em¬ 
phasized  not  only  yvithin  indi¬ 
vidual  equipments  but  also 
among  the  various  e(|uipments 
of  the  family. 

4.  h'quipment  shall  be  so  designed 
that  many  possible  combina¬ 
tions  and  variations  in  type  and 
amount  of  data  storage,  com¬ 
munications  and  input-output 

{Continued  on  pnfge  471 
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is  experienced 

,.,in  Airborne 
Navigation  Systems 

The  bat  isn't  the  only  animal  with 
a  self-contained  navigation  system  but 
it  does  have  one  of  the  most  efficient. 

LFE  is  one  of  the  original  developers 
of  self-contained  navigation 
equipment  for  aircraft.  Today,  we 
are  the  major  prime  contractor  of  the 
United  States  Air  Force  for  fully 
automatic  navigation  equipment 
operating  totally  independent  of 
terrestrial  navigation  aids. 

For  further  details  on  Airborne 
Navigation  Systems,  write  the  Vice 
President  of  Marketing.  Ask  for 
Technical  Data  Digest  No.  6014. 
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DEVELOPMENT  OF  UNIFIED  MILITARY  COMMUNICATIONS  SYSTEM  will  be  studied  by  a  special 
committee  appointed  by  Secretary  of  Defense  Thomas  Gates.  Members  of  the  committee 
will  represent  the  Assistant  Secretary  of  Defense  for  Supply  and  Logistics,  the 
Office  of  the  Director  of  Defense  Research  and  Engineering,  the  Joint  Chiefs  of 
Staff  and  each  of  the  military  services. 

ARMY  HAWK- ant iaircraft  missile  intercepted  a  short  range  bombardment  rocket  called 
the  Honest  John  in  a  test  made  over  White  Sands,  New  Mexico,  January  29.  The 
missiles  collided  at  a  combined  impact  speed  of  about  2,000  miles  an  hour. 

FEDERAL  CIVIL  AIRCRAFT  PROGRAM  will  reach  a  new  high  during  Fiscal  Year  1961, 
which  begins  July  1,  with  the  operation  of  458  fixed  wing  aircraft  and  helicopters, 
including  37  new  aircraft  to  be  purchased  at  a  cost  of  over  $21  million,  according 
to  a  report  from  Aerospace  Industries  Association  of  America,  Inc.  based  on  the  FY 
1961  federal  budget. 

NAVY-COAST  GUARD  REPORT  shows  that  the  Loran-C,  an  experimental  radio  navigation 
system,  operated  successfully  at  ranges  up  to  2,300  miles  and  provided  accurate  ship 
position  "fixes"  during  a  year's  testing  program.  Based  on  an  evaluation  conducted 
by  Jansky  and  Bailey,  Inc.,  for  the  Office  of  Naval  Research,  the  service  report 
analysed  a  year's  operation  of  a  Loran-C  monitor  station  located  550  miles  from  the 
closest  transmitter  and  about  900  miles  from  the  most  distant  transmitter.  Results 
proved  that  a  ship'  in  the  area  could  expect  95  per  cent  of  its  "fixes"  to  be  within 
800  feet  of  the  exact  geographical  position.  Developed  by  Sperry  Gyroscope  Co., 
Loran-C  is  used  currently  by  ships  and  transoceanic  aircraft  to  determine  their 
positions.  This  is  accomplished  by  means  of  radio  pulses  transmitted  by  stra¬ 
tegically  located  radio  stations. 

1959  DEFENSE  R&D  FIGURES  show  that  75  percent  of  the  $5,246  million  awarded  by  the 
government  for  research  and  development  programs  was  spent  on  work  connected  with 
missiles,  aircraft,  nuclear  ships  and  related  electronics  projects.  Based  on  the 
total  amount  of  defense  contracts  received  by  the  top  500  R&D  contractors.  North 
American  Aviation,  Inc.,  Lockheed  Aircraft  Corp.  and  General  Electric  Co.  are  in  the 
first  three  places.  This  data  recently  was  released  by  the  Defense  Department. 

NAVY  TASK  GROUP  recently  launched  the  world's  largest  balloons  from  an  aircraft  car¬ 
rier  in  the  Carribean  Sea  in  an  effort  to  measure  cosmic  ray  activity  at  altitudes 
up  to  120,000  feet.  Two  ten-million-cubic-foot  balloons  carried  sheets  of  emulsion 
sensitive  to  cosmic  ray  activity.  After  recovery  of  the  balloons,  the  emulsion 
sheets  will  be  processed  by  scientists  at  the  University  of  Chicago.  Called  "Opera¬ 
tion  Skyhook,"  this  experiment  is  being  sponsored  by  the  National  Science  Foundation 
and  the  Office  of  Naval  Research. 

AIR  FORCE  SPACE  RADIO  TRANSMITTER  that  is  said  to  be  able  to  pierce  the  highly- 
conductive  ionized  air  zone  surrounding  a  space  capsule  during  re-entry  into  the 
earth's  atmosphere  has  been  developed.  Using  extremely  high  frequencies,  the  trans¬ 
mitter  was  designed  and  manufactured  for  the  Air  Force  Ballistic  Missile  Div.  by  ITT 
Laboratories  of  International  Telephone  and  Telegraph  Corp.,  in  cooperation  with  the 
Research  and  Advanced  Development  Div.  of  Avco  Corp. 

CONTRACTS ;  ARMY ;  General  Instrument  Corp. ,  for  production  of  425  telephone 
terminals,  $2,616,305;  Kleinschmidt ,  Inc.,  for  production  of  teletypewriter  equip¬ 
ment,  $1,546,290.  NAVY ;  Kaman  Aircraft  Corp.,  for  additional  production  of  HU2K-1 
helicopters,  $14,000,000;  Sperry  Gyroscope  Co.,  for  development  of  the  Mark  18  angle 
solver,  a  completely  transistorized  fire  control  instrument  which  will  control  the 
Navy's  antisubmarine  warfare  torpedoes,  $2500,000.  AIR  FORCE;  Autonetics,  a  divi- 
I  Sion  of  North  American  Aviation,  Inc.,  for  continued  development,  fabrication  and 

testing  of  the  inertial  guidance  and  flight  control  systems  for'  the  Minuteman  ICBM, 
$115,020,000;  Westinghouse  Electric  Corp.,  for  development  of  a  mobile  type  search 
radar  set  and  spare  parts,  $10,600,000;  General  Precision,  Inc.,  GPL  Div.,  for 
production  of  components  of  AN/APN-81  doppler  navigators  for  use  in  airboi’iie 
navigation  systems,  $3,^700,000. 
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—  INTERNATIONAL  — 


SUBMARINE  TELEPHONE  CABLE  ABOVE  THE  ARCTIC  CIRCLE  is  serving  the  U.  S.  Air  Force  by 
connecting  Air  Force  installations  in  Greenland  and  Canada.  Considered  an  important 
link  in  communications  for  the  Ballistic  Missile  Early  Warning  System  (BMEWS),  the 
first  underseas  cable  above  the  Arctic  Circle  was  completed  by  Western  Electric  Co. 
and  American  Telephone  &  Telegraph  Co.,  Long  Lines  Dept. 

TWO  U.  S.  EXPORT  TRADE  MAGAZINES  in  the  industrial  electronics  and  telecommunica¬ 
tions  fields  will  be  circulated  in  Europe,  Africa,  the  Far  East,  Pacific  areas  and 
Latin  America  starting  in  October  1960.  Published  by  American  Exporter  Publications 
of  New  York  City,  the  monthly  journals  will  report  news  of  developments  in  the  U.  S. 
electronics  industry  that  is  considered  of  interest  to  overseas  industries. 

JAPANESE  ELECTRONIC  COMPONENT  CENTER,  which  would  be  engaged  in  centralized  research 
and  experiments  and  would  provide  an  information  service  on  overseas  developments  in 
the  component  field,  is  reported  under  consideration  by  the  Japanese  Ministry  of 
International  Trade  and  Industry,  according  to  Electronic  News. 

U.  S.  HAM  OPERATORS  IN  THE  PACIFIC  ISLANDS  are  being  advised  that  Federal  Communica¬ 
tions  Commission  rules  and  regulations  do  not  carry  force  in  the  Trust  Territory  of 
the  Pacific  Islands,  which  includes  the  Caroline  Islands  and  the  Marshall  Islands. 

An  FCC  amateur  radio  license  is  not  valid  for  the  installation  or  operation  of  an 
amateur  station.  However,  an  FCC  license  is  recognized  as  evidence  that  the  holder 
has  passed  an  examination  equivalent  to  that  issued  by  the  Trust  Territory  for  the 
particular  class  of  license  held.  In  such  cases,  a  photostatic  copy  of  the  license 
must  accompany  the  application.  Military  and  civilian  amateurs  assigned  to  military 
posts  on  the  islands  are  required  to  file  their  applications  through  the  commanding 
officer  of  the  post. 

U.  S. -NASSAU  TELEPHONE  SERVICE  has  been  increased  by  the  use  of  "over-the-horizon" 
radio  transmission,  a  method  of  sending  telephone  messages  across  vast  bodies  of 
land  and  water.  Microwaves  are  beamed  in  a  straight  line  in  the  direction  of  the 
horizon.  Passing  beyond  the  curvature  of  the  earth  and  into  the  troposphere,  small 
amounts  of  the  energy  are  reflected  downward,  scatter  on  the  receiving  antennas,  and 
provide  a  reliable  signal.  Equipped  to  carry  24  simultaneous  telephone  conversa¬ 
tions,  the  system  is  a  joint  undertaking  of  American  Telephone  and  Telegraph  Co., 

Long  Lines  Dept,  and  the  Telecommunications  Dept,  of  the  Bahamas  Government. 

GUIDE  TO  EUROPEAN  TECHNICAL  AND  COMMERCIAL  TRADE  FAIRS  scheduled  in  1960  has  been 
published  by  European  Technical  Coverage,  Inc.,  Chicago,  Ill.  Designed  for  the 
manufacturer,  marketing  expert,  engineer  and  scientist  who  wants  to  keep  current 
with  new  products  and  processes  developed  abroad,  the  guide  (55.00  per  copy)  is  ar¬ 
ranged  by  subject,  date  and  geographical  location. 

U.S. -PUERTO  RICO  DIRECT  DIALING  SYSTEM  utilizing  the  deepest  submarine  telephone 
cable  in  the  world  was  inaugurated  recently.  Radio  circuits  provided  the  only 
telephone  service  from  the  U.  S.  mainland  to  Puerto  Rico  before  construction  of  the 
517  million  twin-cable  system  was  carried  out  by  the  Long  Lines  Dept,  of  American 
Telephone  and  Telegraph  Co.  and  Radio  Corporation  of  Puerto  Rico,  a  subsidiary  of 
International  Telephone  and  Telegraph  Corp.  Covering  a  distance  of  1,250  miles,  the 
twin-cable  system  is  similar  in  construction  to  the  other  submarine  telephone  cables 
laid  in  recent  years,  but  new  terminal  equipment  has  increased  the  usual  capacity 
to  48  voice  circuits  from  the  usual  36. 

—  INDUSTRY  — 

CONSOLIDATED  SYSTEMS  CORP.  has  begun  prototype  testing  of  a  miniature  mass  spectro¬ 
meter  that  will  be  placed  in  orbit  within  a  satellite  in  1961  to  measure  elements  of 
the  exosphere,  the  outermost  layer  of  the  atmosphere.  Capable  of  accepting  particles 
from  wide  hemispherical  entrance  angles,  the  double-focusing  instrument  will  measure 
ions,  molecules,  atoms  and  free  radicals  to  be  encountered  by  the  35-inch-diameter 
satellite  in  the  region  between  150  and  600  miles  above  the  earth. 

WHEELOCK  SIGNALS,  INC,  has  introduced  a  new  audible  signal  for  use  where  coverage 
must  be  maintained  over  a  considerable  distance  and  for  penetration  of  high-level 
noise  areas.  Signal  Horn  PA-37100  is  reported  to  be  effective  in  alerting  personnel 
to  impending  danger,  notifying  when  machinery  speed  or  temperature  limits  are 
exceeded  and  announcing  process  completion  in  automation.  The  vibrating  diaphragm  is 
driven  by  a  contactless  armature  producing  an  audio  output  in  excess  of  105  db  at 
three  feet.  It  operates  on  standard  60-cycle  circuits.  ^('^ontinued  on  pa^e  ?>()) 
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■  No  radiation  ■  Uniform  electrical  properties  over 

wide  temperature  variations 

■  Low  attenuation 

■  Unlimited  operating  life 

■  Excellent  frequency 

response  ■  Continuous  1000'  lengths 

Matching  fittings  for  all  cables  are  available  from  several  sources. 
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Each  year,  top  flight  speakers  ami  top 
flitc.ht  audiences  are  hrout^ht  tofiether 
hy  the  A  FEE  A  Convention.  Soon 
AECEA  ivilL  announce  speakers  jor  the 
1960  nieetintJ^s  uhich  will  he  held  on 
May  2/,  25,  26  at  the  Sheraton-Eark 
Hotel  in  IV ashin^ton .  D.C.  Is  in  every 
AECEA  Convention,  they  u  ill  he  lead¬ 
ers  in  their  fields  with  rnessaij:es  of  im¬ 
port.  Make  plans  to  hear  the  keynote 
luncheon,  haru/uet  and  Industrial  lunch¬ 
eon  addresses,  hi^hlifi^hts  of  the  Con¬ 
vention.  Auiain  this  year,  AECEA  is 
fortunate  to  have  Mr.  John  Cilharte, 
Admiral  Corp..  to  statue  our  fabulous 
huffet  ami  talented  entertainment .  Plan 
now  to  make  your  reservations.  Details 
later. 


AFCEA  CONVENTION 


ANOTHER  WAY  RCA 
SERVES  INDUSTRY 
\  THROUGH 
V.  ELECTRONICS 


DaSpan  links 
centralized  electronic  data 
processing  systems,  like  this 
RCA  501,  with  numerous  remote  locations. 


RCA  DaSpan... a  new  digital  data  communications  system  for 
computers,  combining  low  cost,  speed,  versatility  and  accuracy 


New  RCA  Communications  System  for  electronic 
data  processing  scores  major  breakthrough  in  low 
cost  data  automation.  Provides  tighter  management 
control  and  better  customer  service. 

The  world  leader  in  electronic  communications, 
RCA,  has  engineered  a  long-sought  step  forward 
in  E DP-oriented,  high-speed  communications. 
Xew  DaSpan  transmits  and  receives  digital 
information  ov'er  telephone  lines  .  .  .  providing 
truly  integrated  data  automation,  even  when 
coast-to-coast  distances  separate  your  computer 
location  from  your  warehouses,  factories  or 
sales  offices. 

Because  telephone  lines  are  employed,  on  a  toll- 
call  or  lease  basis,  DaSpan  can  serve  all  your 


automation  and  EDP  needs  at  high  speed  and 
with  great  economy.  Where  communications  of 
slower  speeds  will  suffice,  RCA  DaSpan  can  also 
be  supplied  for  use  on  telegraph  lines.  DaSpan, 
whether  by  telephone  or  telegraph  lines,  has 
built-in  accuracy  control  features  necessary  to 
the  data  processing  operation. 

DaSpan  is  the  ideal  solution  to  the  problem  of 
scattered  facilities,  to  management's  need  for 
up-to-the-minute  facts  and  to  coordinating  mul¬ 
tiple  EDP  installations  at  low  cost.  In  fact, 
wherever  industry  depends  for  its  future  on 
better  control,  on  improved  customer  service  and 
on  last-minute  information  from  every  part  of  an 
operation,  RCA  DaSpan  will  open  new  avenues 
to  profits  and  smoother  functioning. 


^  For  infonnatio)},  write: 

RADIO  CORPORATION  of  AMERICA 

ELECTRONIC  DATA  PROCESSING  DIVISION  •  CAMDEN  2,  NEW  JERSEY 

Tmk($)  H 
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This  is 


now  serving  as 

Government  systems  managers 
for  all  subsidiaries  of 

General  Telephone  &  Electronics  Corporation 

Offering  single  source  capabilities  for  integrated 
Communications  — Data  Processing  — Electronic  Display  Systems 


Now  Sylvania  — long  experienced  in  the  field  of  defense  systems  research,  development  and  production  — 
offers  this  far  more  comprehensive  yet  unified  source  of  systems  management  and  capability.  Systems- 
oriented  in  concept  and  personnel,  Sylvania  Electronic  Systems  now  integrates  under  one  direction  all  the 
skills  and  facilities  of  one  of  the  world’s  leaders  in  communications  and  electronics  — General  Telephone  & 
Electronics,  and  its  subsidiaries,  including: 


SYLVANIA  ELECTRIC  PRODUCTS  INC.  •  AUTOMATIC  ELECTRIC  COMPANY 
GENERAL  TELEPHONE  &  ELECTRONICS  LABORATORIES  INC  •  LENKURT  ELECTRIC  CO.,  INC. 
GENERAL  SYSTEM  OPERATING  COMPANIES  of  General  Telephone  &  Electronics 
LEICH  ELECTRIC  COMPANY  •  ELECTRONIC  SECRETARY*  INDUSTRIES,  INC. 


HOW  SYLVANIA  ELECTRONIC  SYSTEMS  BENEFITS  YOU:  Sylvania  Electronic  Systems  makes  it 
possible  to  obtain  complete  defense  systems  of  the  highest  (juality,  of  specified  performance,  delivered  on 
schedule  at  competitive  costs.  When  you  work  with  Sylvania  Electronic  Systems  you  enjoy  the  many 
advantages  of: 


One-Source  Procurement  •  One-Source  Authority  and  Responsibility 
Quick-Reaction  Capability  •  Efficiency  •  Financial  Accountability  •  Experience 
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Communications  Systems 

SYLVANIA  ELECTRONIC  SYSTEMS  offers  skills  ities  in  dial  telephone  systems,  automatic 
and  experience  covering  the  complete  electro-  electromechanical  and  electronic  switching 
magnetic  spectrum  in  the  media  of  air,  space,  systems,  central  office  and  terminal  equipment, 
water,  ground.  This  integrated  systems  group  in-  toll  and  exchange  voice,  telegraph,  and  data 
eludes  the  capabilities  of  the  32  domestic  and  carrier  transmission  systems  for  wire,  cable  and 
international  telephone  operating  companies  in  radio  applications,  microwave  relay  and  mobile 
the  General  System.  This  group  offers  the  most  radio  systems  and  advanced  low  detectability 
advanced  equipment  and  development  capabil-  and  secure  communications  systems. 


Data  Processing  and  Display  Systems 

Sylvania  leadership  in  digital  data  processing  is  developing  electronically  driven  electrolumines- 
typified  by  its  most  recent  achievement:  design  cent  display  equipments  and  systems.  SYLVANIA 
and  development  of  MOBIDIC.  This  solid  state,  ELECTRONIC  SYSTEMS  has  subsystem  manage- 
mobile  computer  will  give  field  armies  real-time  ment  and  development  responsibility  for  the 
solutions  to  many  intelligence  and  reconnais-  data  processing  portion  of  the  Air  Force  BMEWS 
sance  problems,  almost  instantaneous  answers  program,  including  new  and  advanced  concepts 
to  operational  problems  involving  logistics,  inven-  of  3-dimensional  data  take-off  circuitry  and 
tory  control,  etc.  Sylvania  has  also  pioneered  in  equipment. 


Detection  and  Tracking  Systems 

SYLVANIA  ELECTRONIC  SYSTEMS  has  an  ad-  agement  and  development  responsibility  for  the 
vanced  capability  in  high  resolution,  electron-  Army’s  AN  MPQ-32,  a  mobile  artillery  detection, 
ically  scanned  radar.  Example:  Sylvania  has  man-  tracking  and  fire  control  system. 


Intelligence  and  Reconnaissance  Systems 

In  recent  years,  Sylvania  has  developed  numerous  types  intrusion  devices  are  now  under  development.  In  addi- 
of  broadband  receivers,  signal  analyzers,  and  sensing  tion,  Sylvania  is  developing  and  managing  several  other 
devices  across  the  entire  spectrum.  Advanced  anti-  highly  classified  programs  in  this  area. 


Electronic  Warfare  Systems 

Sylvania  leadership  in  electronic  warfare  is  manages  the  passive  defense  system  for  the 

typified  by  its  advances  in  countermeasures  and  B-58,  and  maintains  a  quick-reaction  capability 

counter-countermeasures  against  all  known  and  facility  for  Army  ground-based  electronic 

types  of  electromagnetic  radiation.  Sylvania  warfare  activities. 

FOR  FL'LL  INFORMATION  on  liow  S\lvania  Electronic  S\steins  might  be  of  speeial  ser\- 
ice  to  \()n,  j:)lease  call  or  write  StKania  Eleetronic  Systems,  a  Division  of  Sylvania  Electric 
Products  Inc.,  Waltham,  Massachusetts. 


SYLVA.NIA  ELECTRONIC  SYSTEMS 

Government  Systems  Management 

GENERAL  TELEPHONE i ELECTRONICS, 


GENERAL 


SYSTEM 
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LAW  AND  ORDER,  BOOK  DEPARTMENT 
72  West  45th  Street^  ISew  York  36^  iV.  Y* 

Enclosed  is  $ .  Please  send  .  copies  of 

THE  NAKED  COMMUNIST  @  $4.95  postpaid.  (2  copies  $9.00.) 

Name . 

^Address . City . State 
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PLEASE  TURN  THE  PAGE 
FOR  INFORMATION  ON 

SIGNAL’S  NAVY  ISSUE 


COMMENTS  BY  THE  EDITOR  ON 


.  J.  Kditor 


I  licre  arc  manv  reasons  for  inan\  things  and  for  ever\ 
reason  there  is  an  underlN  in«:  ohj(*etive.  I  he  ordy  ol)jec- 
li\e  for  a  unifit'd  Defense  force  when  en^a^ed  in  mortal 
(  ornhat  is  victory.  \  ietorv  cannot  l)e  attained  unless  it 
i*^  hacked  up  h\  men  and  ecjuipment  both  of  which  must 
he  dependahle  and  reliable  if  we  are  to  riiaintain  our 
American  w'a\  (»f  life  and  preser\e  our  National  heritaire. 
In  the  fiehl  of  eonmmnieat ions  particular!),  the  arm  of 
eotjtrol  and  the  voice  of  command  depends  upon  the  eom- 
immic  ator  his  ahilit\  to  dediver  before*,  during  atid  after 
a  call  to  aifns.  PreeiseK  is  this  so  ifi  the*  Navy  (and  1 
am  not  de-e*mphasizifi«r  the*  sister  ser\iee*sl  where*  eornmu- 
niealions  is  e*sse*ntial  to  sueee*ssful  command.  In  fact,  it 
i>  the*  life  line*  of  the*  lle*et’s  e*\istenee*.  Axiomatic  amonpr 
all  na\al  me*n  since*  the  e*arl\  da\s  of  sea’roinjr  \essels  is 
the*  realization  that  a  lle“e‘t  whieh  cannot  eommunicate 
c  annot  fijiht.  I  bis  is  wh\  prodigious  (‘ffort  and  re*lentless 
dri\e*  is  (‘onstantly  c*\(*rled  in  pe*ace*  and  war  to  acKance 
the  state  of  the*  art  for  (le*e‘t  communications. 

d  he*  Na\  \  straddle*s  the*  spe*e  lrum  of  militarx  e-ommuni- 
e'alions  from  oce*an  floor  to  eniler  spae’e*!  1  he*  Nav\  must 
he*  re*sponsi\e*  to  uniepie*  missions  at  se*a.  in  the*  air  anel 
a>hore‘.  d'oo  little*  information  has  he*e*n  puhlishe*d  about 
the*  Na\\  s  >pe*(  iai  re*epiire*me*nts  and  the*  e  halle‘n^e*s  fac  inji 
I  .  S.  Na\al  ('e»mmunie*atio!is.  All  this  will  he  chan;ie*d  h\ 
\pi  il  >  all-Na\ )  issue*. 

l'e*atuie*d  aitie-le*s  ene-ompa>s  naxal  communie‘ations 
prohle'ins  to  he*  sol\e*(l  and  the*  elire*ction  of  curre'nt  de*\e*h 
opme*nt.  I'Or  e*\ample*.  the*  use*  of  radio  fre*(jue*ncie*s  for 
communie-at ion>.  radar.  iiuiele*d  missile  control  and  trae'k- 
Ini:.  na\  iiiational  aids  ariel  tele*me*te*rinii  ha\e*  hiirele'neel 
f i e*epie*nc\  hands  alhuate'd  to  the*  Na\\.  Me*th(Kls  he*inL; 
de*\e*h»ped  to  alle‘\  iate*  thi>  problem  are  de'serihed  suc'h  as 
the*  use*  of  siniile*  siele'hands.  Moon  or  sate'llite  re*la\s  and 
other  additioeial  e*\j)e‘rime*ntal  s\>te*m>. 

.Me>de*rn  na\al  tactics  ne*<“e>>itate*  wide*  di>pe*rsal  e»f  >hips 
ofte'ii  far  he*\  ond  dire*ct  I  Ilf  ranine*.  I  he*  j)rohle*ms  in- 
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THE  SPECIAL  APRIL  NAVY  ISSUE 


volved  in  providing  the  i>ei?t  posi^ihle  (•<)ininunications  for 
the  Fleet  are  therefore  co\ered. 

Other  areas  covered  in  this  issue  include  the  s|)ecial 
coniinand  control  sNstein  called  for  h\  the  ainphihious 
t\pe  of  military  operation  such  as  used  h\  the  Marine 
(iorps.  the  urgent  prohlein  of  achie\ing  maximum  range 
and  depth  capahility  with  the  minimum  amount  of  detec¬ 
tion  risk  for  suhmerged  suhmarine  communications — 
and,  the  ])rogress  being  made  in  radio  na\igalion.  V(ni 
also  will  read  the  Navy  \iews  on  the  International  Ad- 
ministrati\e  Radio  ('onfererice  which  was  held  in  (Lenexa. 

Switzerland,  last  December.  At  that  conference  proxisions 
for  radiolocation.  Farth  Space,  radio  aslronomx.  mari¬ 
time  xxide  band,  facsimile  and  special  transmission  sxs- 
lejns  xxere  considered  and  incorporated  into  the  rex  ised 
I^adio  Regulations  xxhich  xxill  become  effective  in  May 
of  1%1. 

It  is  my  conviction  that  excuxone  interested  in  the  field 
of  communications  and  electronics  xxill  xvant  to  have  a 
copy  of  the  \avx  s  special  issue  and  read  the  feature- 
articles  xxliich  haxe  been  prepared  bx  outstanding  \axx 
men  xxho  haxe  devotc-d  a  lifetime  to  strengthening  our 
\alional  security. 

THE  EDITOR 

lie  surr  to  clip  this  coupon  and  mait^  to  reserve  your  atpy 

Colonel  VV.  J.  Baird,  Editor 
SIGNAL 

1624  Eye  St..  N.  W. 

Washington  6.  D  C. 

Send  cc[.)ies  of  the  April  issue. 

Name 
Firm 

Address  ..  .. 

City  Zone  State 

I  Send  bill  □ 

Payment  enclose'';  □  Lnce  includes  postage) 


h  xtra  copies  oj  this  special 
Aezry  issue  may  he  ordered 
hy  icriting,  to  the  FAlitor. 
SLOO  each.  6  for  $5.00,  12 
for  $10.(H).  - > 
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Marvelous  new  "eyes”  for 
our  defense . . .  through 


Sr 


Some  (lark  night,  America’s  defense  may  well  rest  upon  our  ability 
to  “see”  what  our  enemies  are  up  to.  This  is  the  urgent  mission 
of  Electronic  Reconnaissance— uncanny  “eyes”  with  which  we 
can  detect  enemy  electronic  signals,  and  determine  exactly  the  loca¬ 
tion,  type  and  capability  of  the  signal  source. 

Since  1952  Hallicrafters,  through  its*  Quick  Reaction  Capability 
Program,  has  been  instrumental  in  the  rap[d  development  and 
continuous  improvement  of  Electronic  Reconnaissance  systems. 

Today  Hallicrafters  QRC  is  being  applied  effectively  to  an  in¬ 
creasingly  broad  area  of  military  electronics,  including  airborne 
ECM,  communications,  SAGE  and  missile  systems. 

Put  this  dynamic  design  and  production  force  to  work  now.  From 
single  circuit  to  complete  system  .  .  .  for  land,  sea,  air  or  space 
application  .  .  .  you’ll  get  reliable  answers  (piickly  and  efficiently. 


ENGINEERS:  Join  our  rapidly  expanding 
QRC  team  now.  For  complete  information 
address  inquiries  to:  William  F.  Frankart, 
Director  of  Engineering. 


hallicrafters  D  company 

MILITARY  ELECTRONICS  DIVISION  CHICAGO  24,  ILLINOIS 
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introduction  to 


RADIO 


by  louis  a.  gerbert 


7' hr  author  is  a  mrmhrr  of  I  'ifth  I  .S.  I  run  M  t  l\S  aud 
his  artirir  rrcrntly  a})f)rarr(l  in  thr  1/  \I\S  nrnslrttrr. 


M{  K\()\\  LKDGK  of  radio  ju>t  toluia? 


OM{  K\()\\  LKDGK  ol  radio  JU>1 
(lidn  t  ”ha|)|H*ii  hut  took  niaii\ 
hours  of  liard  stud)  h\  early  j)io- 
iK^Ms.  It  took  uianv  hours  to  con¬ 
struct  models  and  working  units  of 
carl\  wireless.  Since  there  were  no 
wholesalt*  houses.  )ou  just  eouldn  t 
down  and  hu\  the  parts  \ou  need- 
('d.  ^"ou  had  to  construct  all  the 
items  \  ourself,  d  Ikmc  w(*re  no  com¬ 
panies  who  manufactured  tuning 
eondenstTs  or  inductors.  (]oppt‘r  wire 
was  just  heiui!  manufactured  for  the 
electrical  field. 

I  h(*  hejiinnini:  of  radio  was  car¬ 
ried  out  h)  pri\ate  citizens  of  an  ex¬ 
perimental  turn  of  mind  whose  imagi¬ 
nations  went  wild  whtm  Marconi  first 
pro\ed  that  messajres  actually  (ould 
he  sent  h\  wireless.  With  the  advent 
of  tlie  “valve  *  or  vacuum  tube,  ecjuip- 
nient  was  huilt  smaller  and  more 
compact.  Main  well  known  en»j:im*ers 
had  their  heir  inning  when  radio  was 
still  a  child.  Dr.  John  Kraus  pro\t*d 
that  tin*  antenna  was  the  most  im¬ 
portant  pention  of  the  entire  station. 
He  also  is  the  father  of  the  dJK 
beams  which  were  named  aft(‘r  him. 

()\er  in  the  Daeifie.  a  man  h\  the 
name  of  ^  aggi.  a  Japanese,  diseov- 
(d(*d  that  h\  placing  parasitic  e!i‘- 
ments  in  front  of  and  behind  a  driv¬ 
en  dipoh*.  vou  could  dir(*et  the  radio 
wavt's  \er\  much  like  a  beam  of  liirht. 
He  a  I  so  found  out  that  th(‘  radiations 
whieli  normally  are  wasted  to  the 
rear  and  in  other  tlian  the  desired 
direction,  could  he  used  to  increase 
the  gain  of  his  antenna.  For  the 
first  tim(“.  hv  })roper  arrangement  of 
antenna  construction.  \\r  are  able  to 
get  some  (‘fheienev  from  our  radiat¬ 
ing  svstem.  Our  present  dav  J'V'^  an¬ 


tennas  for  reeeptioFJ  are  eonstruet«*d 
f  rorn  this  eone(‘pt. 

d  he  importance  of  the  antetma  for 
both  transmitting  and  receiving  ofteti 
is  the  difh'renet*  hetwt'en  a  signal  be¬ 
ing  r«*adahh*  afid  not  being  readable. 
L  niess  the  antenna  is  able  to  put  a 
high  percentage  of  tin*  HF  generatt‘d 
by  the  transmitter  into  the  air.  the 
losses  can  he  so  great  tliat  the  heat 
of  this  wasted  energy  can  burn  up 
tin*  tubes  in  the  FA  stage  or  ruin  the* 
transmission  line.  It  can  rt*adilv  he 
setMi  that  proper  matching  of  the 
transmitter  to  the  feed-line  to  the  an¬ 
tenna  is  of  extreme  importance.  An 
antenna  should  Ik*  (h*signed  to  radi¬ 
ate.  in  the  form  of  electromagnetic 
waves,  all  tin*  energv  deliven*d  to  it 
hv  the  transmittt*r. 

First  vou  must  rt*nn*mher  tliat  an 
aFitenna  carries  alternating  curr(*nt. 
Iherefore.  tin*  antenna  will  have  in¬ 
ductive  reactance  -means  to  show 
current  l(*ading  voltage — as  well  as 
rt*sistance;  all  matt*rials  show  resist¬ 
ance*  to  the  How  of  t*h*etrical  currents. 
Feactance  plus  resistance*  make  up 
the  impe'elanee*  of  the  ante*nna  usu- 
allv  given  at  the*  fe*e*el  point.  In  an 
antenna,  as  in  any  other  cire  uit.  the* 
flow  of  elee  trons  is  the  gre*ate*st  where* 
the  impe'elanee*  is  the  least,  ("onve'ise*- 
Iv.  the  voltage*  will  he*  highest  at  the* 
further  enel  or  e*Fnls.  d  his  is  tlie  ffof- 
FFial  e  urve  of  a  siFiiple*  elipole*.  I  he* 
e*FFels  of  the  aFite'FiFia  show  a  Fnax  posi¬ 
tive  at  oFie*  e*Fnl  aFid  a  max  FFegative* 
at  the  other  at  the  saFin*  iFistaFit.  \\  heFi 
this  positioFi  is  chaFiged.  elepe'FFeh'Fig 
OFF  freejueFie  v .  the  positive*  he*eomes 
FFegative*  aFFel  viee*  ve*Fsa. 

It  is  alwavs  e*asie*r  to  UFFelerstaFFel 
a  siFhje*et  whe*FF  sofffc  historical  re*- 


V  ie*w  is  givcFF.  Radio  is  ffo  dilfe're'FFt. 
I  he*  histoF  v  of  eoFFFniFFFFie  atioFFS  goe*s 
hack  to  the*  he'giFFFFiFFg  of  FFFaFF.  A 
shoFFt  FFFav  leave*  he*e*FF  the*  first  “loFFg- 
distaFFee*  traFFsenissioFF.  MaFF  sooff 
le*arFFe*el  that  gFe*ate*r  distaFFee*s  eould 
he*  eove*Fe*el  if  he*  he*at  off  a  hollow  log 
aFFel  e*ve*FF  toelay  FFFaFFV  priFFeitive*  tribes 
still  Fise*  this  nFe*aFFs  for  e*fTe*etive*  eone- 
FFFFiFFie'atie)FFs  ove*r  elistaFFces  of  FFiaFFV 
FFFile*s. 

AFFother  aFFeie*FFt  FiFe*thoel  of  FFFe*s- 
sage*  traFFsFFFissioFF  ieevolves  the*  use*  e)f 
sight.  From  haFFel  wavieeg.  FnaFF  pro- 
gre*sse*el  to  the*  waviFFg  of  Hags.  sFFFoke* 
puffs,  as  our  e*arlv  iFFeliaFFs  useel.  aFFel 
e*veFF  hiFFterFFs  at  Feight.  FveFF  sffff- 
light  was  use*el  Iff  the  reHe*e  tioFF  of  the 
suff's  ravs  froFU  a  |)olisheel  surface 
aFFel  Hashe*el  e)ve*r  a  coFFsielerahle  elis- 
tanee.  All  of  these  Fne*thoels  sFiHer 
from  the  saFFie*  fault,  goenl  for  offIv  a 
fe*w  miles  at  he*st. 

It  was  FFot  UFFtil  the*  F>)th  ee*FFtUFv 
that  better  meaFFs  of  ceenFFFFUFFieatioFis 
were*  deviseel.  In  1832.  Saneuel  f.  R. 
Morse  iFFveFFted  the  telegraph.  Rv 
se'FFeliFFg  aFF  ele*etrie‘al  pulse*  ove*r  a 
wire,  he  operate*d  aFF  e*lee‘troFFFagFFet 
at  the  eFFel  of  the  liFFe*.  I  he*  e  lie  k 
eaused  hv  the*  e)|)e*FFiFFg  aFFel  el(»siFFg 
were*  forFFied  iFFto  a  e-ode*  which  he*- 
earne  the  AFin*rican  Morse*  ee)ele.  Ibis 
was  a  gre*at  step  fe)rwarel.  Ao  loFFg«*r 
was  man  restricteel  to  the  liFFFits  of 
his  heariFFg  e»r  his  sight.  Vt  ire*'  e-<»  ulel 
he*  strung  fe)r  nFaFFv  nFiles  aFFel  the 
iFiFpulses  e‘e)iFlel  he*  se*FFt  at  the*  spe*e*el 
e)f  186. {)()()  miles  per  see‘e)FFel.  Iff  I8()6. 
the  first  me*ssage  was  seFFt  froni  Ku- 
reepe  te)  Ame*rie*a  hv  Fne*aFFs  ed  tin* 
XtlaFFtic  telegra})h  eahle*. 

In  1875.  aFFe)ther  stride  was  takcFF 
wheFF  Alexaneler  Graham  Rell  iFFve*n'i- 
e*d  the*  te*le*phone.  \ow  sounel  eoulel 
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hr  r<niv<*rlr<l  into  rlrrlrical  iriipulsrs 
or  sourHi  wavrs  into  rh‘<‘lriral  waves, 
sent  over  wires  aiul  then  reconverted 
into  sound  at  ifie  receiving'  end.  riius 
the  very  spoken  word  could  he  sent 
witli  the  spe(;d  of  li;-dit  over  hurulreds 
of  miles  and  ev<m  across  our  con¬ 
tinent. 

Mnuy  ('.onlrihiilions 

It  must  he  remmnhered  that  the 
wireless  telephone  arid  the  wireless 
telejirai)!!  were  not  the  invention  of 
any  one  single  man.  Nearly  105 
\ears  apo.  an  Kiifilish  scientist,  James 
(ilark  Maxwell,  in  IfJOl,  hy  means  of 
an  elaborate  math(‘mati('al  formula, 
prove<l  th<‘  possihilitv  of  producing 
the  radi(»  wave.  Ilis  eontrihution  was 
the  iheorv  of  tiu!  elect  roniaj^netic 
wave.  In  I«mm».  Heinrich  Rudolf 
licit/.,  a  vounj:  (h'linan  in  Frankfurt, 
sueecMMh'd  in  transmitting  the  first  ra¬ 
dio  wave  across  a  room  and  pickin': 
np  the*  wave*  signal  on  an  oxtn'imdv 
crude*  tvpc  of  a  n*<*<*ivcr.  a  form  of 
cr\stal  si‘t.  It  wasn  t  until  l<i‘).5  whc'n 
a  voun;:  Italian  he^an  <*xp(*rimentinj: 
with  wireh’ss  radio.  Ilis  name*  was 
(hijilicimo  Marconi,  and  in  F)0I,  he* 
sin’<’«*c<h*el  in  Spannin*:  the  Atlantic* 
( hcan. 

^  oil  w  ill  rcco»;nizc  nianv  namt's 
which  texlav  s  «’h*nu*nts  of  radio  c'li- 
e’ompass.  'flu*  lh*rtz  antc'ima.  tin* 
Man'emi  antenna,  the  word  “volt  * 
fnun  the*  ^n*at  I'rench  .M  i<*ntist  \ Oita 
ami  anotlw'r  (h’rman.  Ohm.  wln> 
pro\<*el  that  all  materials  (’ontain  n*- 
sistance*  te)  the  flow*  of  curr«*nt.  All¬ 
ot  ln*r  liicat  Fniilish  s(*i<*ntist  was 
I'lcming  hir  winun  the*  Flemin»:  val\e. 
the*  original  two-c'h'ctrode  vai’uum 
luhe*.  was  namt'd. 

\s  )e>u  c'an  se'e*.  many  men  wort* 
elircetly  H'sponsihh*  for  the  creatiem 
and  impr»)\ <*im*nt  of  radio.  \e)  sin- 
lih*  man  e  an  he*  pick«*d  out  who  did 
inon*  than  the*  other  siiu'c*  all  of  tlu'ii 
ieh'as  we*n’  important.  One  of  tin* 
he'st  known  c'ducateers  was  Frc'derick 
l-inimms  re'iinan.  proh'sseu*  of  Kh’e*- 
trical  Kniiim'c'iini:  at  Stanford  I  ni- 
xe'isity.  In  he*  puhlislu'd  his  hc'st 

kn  «n\  n  work.  I  hr  Furulnmrntnls  of 
RiuIitK  in  (ollahoration  witli  Ft. 

I  .  W  .  MacHtuiald.  l  .S.X.  I  his  text 
hook  pn'sc'iitc'd  the  basic  principles 
of  radit>  communications  in  a  form 
suitahh*  for  use  in  ('eilh'iics  ami  was 
in  liH'at  demand  elm  im:  \\ Oi  Id  W  ar 

II  xvht'n  it  was  m'l'e'ssarv  to  train 
many  e'liiiim'e'is  for  our  Armed 

I'  i'l  t'C'S. 

Prior  to  l‘M  1.  raelii'  was  ('onducted 
iUi  a  “hit  ami  miss*’  basis.  Stations 
tipc'iafe'tl  wlu'it'xcr  thev  hajipt'm'd  t«> 
turn  up  and  inasmm'h  as  most  of 
the'  transmittim:  {'(piipnu'nt  xxas  t>f 
the'  old  are*  and  sj'aik  metluxl.  e'losc 
ti>le'ram'e'  ti e'ljue'm'ie's  was  mmce'cs- 


sar\.  Durinj:  World  War  I,  radio 
jrot  a  hij:  shot  in  the  arm  and  ad¬ 
vanced  rapidiv.  J  he  valve  en*  tube 
e  ame  into  In'in*:  and  better  types  of 
recenvers  w*(‘n;  bein^  ,made.  follow¬ 
in':  World  War  I.  emr  FovcMiiment 
took  control  of  the  radio  speclrums 
and  allocated  ce*rtain  freepu'in'ic's  for 
use  bv  broadcastiii':  stations.  ':ove:rn- 
inc'iil  stations  and  commeircial  sta¬ 
tions.  Amateurs  were*  still  on  the* 
bann(*d  list  and  did  not  show  up 
a^ain  until  sometime  late*r.  Hiram 
Pe*rcv  Maxim,  the*  founde*r  of  the* 
AHKF  (Ame*riean  Radio  Relay 
Fe*a»:ue),  bombarded  Washington  un¬ 
til  tlie  Amateur  Rands  were  returm'd 
and  “Ham  *  radio  starte*d  as  we*  know 
it  today. 

Amate*urs  we*re*  the*  first  to  make* 
use*  of  the*  vaeuiim  tube*,  the*  thre’e* 
e  ire  uit  e’ouple*r  and  the*  “R  *  e*limina- 
tor.  1  he*ir  first  hi,i:h-voltaj:e*  re*e  tifiers 
e’onsistcd  of  “slop-jar*  re*e*tifie*rs  made* 
in  fruit  eans  with  aluminum  ami  e*op- 
pe*r  strips  subme*r«:e*el  in  borie*-aciel 
.<-olution.  J'his  was  known  as  a  e*hem- 
ical  or  e*le*e*trol\ tic  re*e*tihe*r.  Some¬ 
time*  late*r.  the*  nie*re*ur\  jiool  t\pe*  re*c- 
lifie*r  made*  its  appe*arane  e*,  J  he*n  fed- 
le»we*el  iele*as  ami  in\ e*nt ienis.  enie*  after 
the*  e>the*r.  \niate*urs  we*re*  the*  first 
te>  make*  use*  e>f  fre*epie*ne’ie*s  be*le>w  2(H) 
kes.  rhe*y  fenmd  eeut  it  was  peissible 
to  wenk  ae  reess  the*  e*ntire*  I  .S.  in  the* 
ela\li::ht  em  I  I  ine  s. 


.\<»ir  I  liras — .\eir  Prohlrais 

\\  ith  the*se*  ne*w  ide*as  alse>  c  ame* 
m*w  he*adae‘he's,  Foinme’ieial  inte*r- 
e*sts  wante*el  the*  be*tte*r  e‘hanm*ls.  but 
by  eare*fully  se*ttini:  aside*  the*  ama- 
te*ur  spt*etrums.  we*  e'lided  up  with 
harimniie'ally  re*late*el  bands.  \e)  bnii:- 
e*r  could  the*  Ham  use*  se*lf-re*e  tifie*d 
transmitte*is  and  a  iieeod  stable*  signal 
was  re*epiire*d  to  stav  out  of  tin* 
fe*de*ral  (.onmnmicatieni  ('ennmission  s 
hair,  fin*  Ham  population  niultiplie*el 
rapidix  and  bx  World  War  II.  the*re* 
we*re*  some*  JJO.OOO  Hams. 

I  In*  history  ot  radio  is  e*xcrx  bit 
as  e*\citini:  as  tin*  histoix  (»f  the*  auto¬ 
mobile*  or  the  airjilam*.  Paul  K. 
(Mnlle*x.  2/K  made*  histeu  x  w  ln*n  In* 
took  with  him  the*  ln*>t  e*(iuipment 
tin’ll  ax ailable’ eui  l)e*e*e*mbe*r  P).  p)21. 
ami  was  able*  tei  e’e>px  some*  .SO  I’.S. 
stations  in  Kni:laml.  Some  of  the* 
hair-raisiiii:  thrills  e'm'oimtei  e*d  bx 
Hon  Mix.  WFTS.  on  his  trip  to  tin* 
Aii’tic  xxith  the  MacMillan  e’xpe'di- 
tii>n  xxould  make  a  real  iiite*re*stiiii: 
storx  bx  itself.  Kxe'ii  now.  raelio  is 
makini:  liistmx  with  tin*  Russian 
sheets  at  the  moon  and  our  o\mi  sate*|. 
lites  bee|>ini:  sii:nals  back  to  u-  he*re* 
on  earth.  It  is  fieem  tlie'^e*  histoi  x -niak- 
im:  exolutitens  that  xxt*  |>roi:ress  ami 
le*arn  xxhat  x\e  know  todax. 
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CAPABILITY  throughout  the 
spectrum  of  creative  research  to 
practical  production,  from  day 
dreams  to  night  shifts,  is  a  sum  of 
the  qualitative  and  quantitative  input 
of  Motorola’s  Military  Electronics 
Division.  Its  breadth  and  depth 
is  evident  in  personnel  and  facilities 
at  every  echelon ...  from  advancing 
frontiers  of  the  art  in  Solid  State 
electronics  to  volume  production 
of  anti-submarine  warfare  devices. 
Moreover,  all  of  Motorola’s 
military  electronic  capabilities 
have  this  common  denominator: 


uncompromising  reliability 
of  final  performance. 


Because  of  its  demonstrated  responsible 
capability,  Motorola  participates  in 
complex  and  advanced  military  assignments. 
Among  these  are: 

•  Military  Communication  Systems  &  Equipment 

•  Data  Transmission,  Processing  &  Display  Programs 

•  Missile  Systems,  Electronics  &  Instrumentation 

•  Electronic  Warfare  &  Countermeasures  Programs 

•  Anti-Submarine  Warfare  Systems  &  Equipment 

•  Applied  Research  &  Development  in  Microelectronics 

•  Advanced  Radar  &  Sensor  Developments 

•  Solid  State  Developments  in  Materials  &  Devices 

•  Navigation  Systems  &  Equipment 

•  Surveillance  Systems 

For  more  detailed  information,  a  comprehensive 
brochure  will  be  mailed  on  request. 


Engineers,  scientists  and  qualified  technicians 
seeking  challenging  opportunities  in 
a  dynamic  organization  are  invited  to  write 
Motorola.  Address  your  inquiry  to  the 
area  of  your  choice: 


CHICAGO  51.  ILLINOIS 
1450  NORTH  CICERO  AVENUE 
SCOTTSDALE.  ARIZONA 
8201  EAST  MCDOWELL  ROAD 
RIVERSIDE,  CALIFORNIA 
0330  INDIANA  AVENUE 
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Si^nal^rain  [CAyntinued  from  page  22) 

AMERICAN  ELECTRONIC  LABORATORIES,  INC,  has  developed  a  group  of  microwave  components 
that  can  provide  an  automatic  testing  system  for  crystal  video  receivers.  The 
system  incorporates  a  circularly  polarized  horn,  high  pass  filter  and  a  band  pass 
"waffle  iron"  filter  and  wave  guide  switch. 

SYLVANIA  ELECTRONIC  SYSTEMS,  a  division  of  Sylvania  Electronic  Products  Inc. ,  has 
been  given  over-all  responsibility  for  systems  management  of  General  Telephone  & 
Electronics  Corporation’s  government  projects.  Under  the  unified  systems  manage¬ 
ment,  Sylvania  Electronic  Systems  will  coordinate  the  broad  defense  systems  capa¬ 
bilities  of  the  six  GT&E  subsidiaries.  The  newly  assigned  responsibility  embraces 
proposals  to  the  government  and  to  prime  contractors  for  major  systems  program  in 
the  areas  of  existing  capabilities  and  for  the  management  and  technical  direction 
of  contracts  resulting  from  such  proposals. 

KAAR  ENGINEERING  CORP.  has  developed  a  radiotelephone  unit  said  to  eliminate 
licensing  delays  and  restrictions  for  users  of  two-way  radio  in  the  Class  D  Citizens 
Band.  The  KAAR  TR326  "D"  Phone  unit  conforms  to  the  Limited  Radiation  Regulation, 
Part  15  of  the  Federal  Communications  Commission  Rules,  which  calls  for  a  very 
limited  amount  of  power  (100  milliwatts)  to  be  generated  by  the  transmitter  and  the 
use  of  a  shortened  antenna. 

ANTENNA  SYSTEMS,  INC,  is  a  new  company  devoted  to  the  design,  manufacture  and 
installation  of  reflectors,  feeds,  wave  guides,  rotary  joints,  towers  and  other 
related  equipment,  for  use  in  scatter  communications,  tracking,  radar  and  radio 
astronomy.  Located  in  Hingham,  Mass.,  the  14-man  firm  is  designing  a  multi-purpose, 
precision  30-foot  reflector  as  their  first  standard  product. 

BELL  &  HOWELL  CO.  has  acquired  a  new  subsidiary.  Consolidated  Electrodynamics  Corp. , 
under  a  merger  of  the  two  companies  approved  recently  by  shareholders  of  both  com¬ 
panies.  CEC,  a  Pasadena  electronics  firm,  will  be  operated  under  its  present  name 
and  with  present  management  and  personnel. 

ELECTRONIC  ENGINEERING  CO.  has  developed  a  Computer  Language  Translator  system  which 
makes  it  possible  for  computers  or  data  processing  systems  with  "foreign"  media  or 
formats  to  intercommunicate.  The  CLT  system  has  been  purchased  by  System  Develop¬ 
ment  Corp.  for  use  in  the  preparation  of  complex  training  materials  for  Air  Force 
personnel  undergoing  training  for  operation  of  the  Semi-Automatic  Ground  Environment 
Air  Defense  System  equipment. 

NEMS-CLARKE  CO.  will  supply  radio-frequency  equipment  at  the  eighteen  tracking  sta¬ 
tions  for  use  in  receiving  information  from  Project  Mercury.  Ground  observers  will 
be  able  to  monitor  and  record  such  physiological  data  as  electrocardiograms  of  the 
astronaut,  body  temperature  and  respiration.  Information  will  be  received  on  oxygen 
supplies,  suit  pressure,  cabin  pressure,  noise  level,  vibration,  pitch,  and  roll  of 
the  capsule  and  the  performance  of  all  the  highly  intricate  communications  equipment 
and  control  mechanisms  designed  to  land  the  first  astronaut  back  on  earth. 

SPERRY  GYROSCOPE  CO.  will  supply  long  range,  high  power  guidance  radars  for  the 
Talos  and  Terrier  surface-to-air  missiles  to  be  installed  on  the  "USS  Long  Beach," 
the  Navy’s  first  nuclear-powered  cruiser.  The  Terrier  missile  guidance  radar  is 
completely  automatic,  so  the  radar  operator’s  sole  function  will  be  to  act  as  an 
observer.  The  Talos  radar  is  reported  to  be  the  most  accurate  precision  tracking 
equipment  in  the  world.  It  provides  target  position  data  to  a  computer  which  calcu¬ 
lates  the  best  missile-to-target  flight  path  and  positions  the  guidance  beam  gen¬ 
erated  by  another  radar. 

SINGER  MANUFACTURING  CO.  has  established  a  marketing  program  to  step  up  military 
product  development  at  the  Singer-Bridgeport  facility  of  the  Singer  Military  Prod¬ 
ucts  Div.  Raymond  E.  Karcher  will  direct  the  program,  which  will  include  sales  dis¬ 
tribution,  product  development,  advertising  and  market  research. 

—  GENERAL  — 

PHOTOSCAN  is  the  first  all-electronic,  high  resolution  rapid  image  transmission  sys¬ 
tem  for  military  reconnaissance,  according  to  officials  of  CBS  Laboratories  who 
demonstrated  the  system  at  a  press  showing  last  month.  In  the  Photoscan  system,  a 
new  type  of  airborne  electronic  scanner  designated  the  CBS  Line  Scan  Tube  processes 
the  visual  image  obtained  from  an  aerial  camera  and  converts  that  image  to  an  elec¬ 
tronic  signal.  The  signal  is  then  transmitted  to  another  airborne  relay  station  or 
directly  to  the  ground  receiving  equioment  which  reconstitutes  the  original  image. 
Photoscan’s  ability  to  transmit  reconnaissance  information  almost  instantaneously 
from  the  airborne  scanner  to  a  distant  point  eliminates  dependence  upon  the  physical 
retrieval  of  the  exposed  film,  it  is  stated.  \  Continued  on  page 
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CIIA.NCK  IN  CO.NII’ANN  slniclUII’ 
in  order  to  capture  more  sales  Noliime 
is  forecast  for  1960  1>\  M.  I).  Witty 
and  I).  I).  Polon.  officials  of  Witty- 
Polon  Manajicnient  Consultants,  \n1io 
helieve  this  will  he  the  \ear  of  “Or- 
‘lanizational  (dianjie." 

As  we  move  further  into  the  \ear. 
major  electronic  firms  are  taking  a 
fresh  look  at  their  organizations  and 
discarding  old  plans,  reshufflin':: 
staffs.  hrin<:in<r  in  n(*w  top  echelon 
executives  and  revising:  engineerin'* 
programs.  The  cry  is  for  ‘‘change  * 
in  ever)  phase  of  operation.  Militarx 
divisions  are  l)ein<r  reor<ranized. 
Commercial  di\isions  are  hein^  rein¬ 
forced  and  erdar<red  with  more  *‘en- 
^dneerin^  and  marketing  hrains.* 
lOj)  management  is  looking  at  its 
financial  image  in  terms  of  its  stock 
market  appeal.  1  he\  know  that  crea¬ 
tive  engineering,  sound  management 
and  marketing  people  will  he  a  major 
kev  to  their  d\namic  and  expanding 
corporate  image  in  the  golden  6()*s. 

\\itt\-Polon  officers  state  that  the 
search  for  middle  echelon  executives, 
engineers  and  .scientists,  uill  he  (‘ven 
more  intensive  in  1960  than  ever 
before.  1  he  (piest  for  toj)  executi\es 
will  continue  at  the  same  })ace.  d  here 
will  he  an  even  great(*r  .search  for  spe¬ 
cialists  and  “convertihles.**  Rede¬ 
signed  sales  and  marketing  (h*j)art- 
ments  will  he  seeking  manv  addi¬ 
tional  product  sales  managers,  fitdd 
r(*presentati\ es  and  salt's  engineers, 
at  salaries  ranging  from  S7.50()  to 
S16.()()().  \ew  sales  and  marketing 
directors  will  he  offered  salaries  up 
to  S3.7.(MM)  plus  varied  company  hene- 
fits  and  stock  option  plans. 

Many  teams  will  he  organized 
within  militar)  and  commercial  di¬ 
visions.  Companies  will  .seek  new 
commercial  applications  of  militarv 
research  in  their  searcli  for  greater 


dollar  \olume.  Ihe  trend  toward 
’‘original  proposals  '  in  militarv  con¬ 
tracting  will  demand  small,  highiv 
specialized  Research  and  Develop¬ 
ment  teams  that  will  replace  large 
I{\l)  departments.  dOp  management 
has  found  that  ’’original  proposals' 
have  paid  off.  I  heir  drive  will  he  for 
more  creative  engineers  and  scientists, 
for  more  Ri^I)  team  work.  I  hese 
newl)  formed  groups  will  he  seeking 
lower  and  middle  echelon  electronic 
engineers  and  phvsicists.  The  need 
for  additional  mathematicians  will 
not  he  great.  Some  of  the  specialists 
in  great  demand  will  he  })ropulsion 
specialists,  microwave  engineers, 
semiconductor  engineers.  })ower  tube 
designers,  magnetic  theory  engineers, 
infrared  designers  and  optics  and 
diode  specialists. 

I  here  will  he  new  and  expanded 
publications  dejiartments  recjuiring 
thousands  of  technical  writers  and 
editors  to  produce  necessary  manuals 
of  instruction,  maintenance  and  over¬ 
haul.  i\ew  components,  instruments 
arid  complex  sv  stems  will  require 
enormous  amoufits  of  written  ex|)lan- 
atory  material.  Salaries  will  range 
from  86.000  to  SI  1.000.  In  this  area 
it  will  he  necessarv  to  convert  manv 
hundreds  of  voung  technicians,  field 
engineers  and  budding  engineers  to 
fill  the  vast  need  for  technical  writers 
in  1960. 

For  the  first  time  in  many  vears. 
there  will  he  a  shortage  of  mechani¬ 
cal  and  industrial  engineers.  j)ri- 
rnarilv  in  the  middle  and  lower  salarv 
classifications. 

Because  1960  will  he  the  vear  of 
’’Organizational  Change,”  manv  com¬ 
panies  will  become  more  aware  of  tlu^ 
need  for  professional  })ersonnel  teams. 
IVrsonnel  departments  will  he  en¬ 
larged.  (lommercial  electronic  firms 
will  vie  with  militarv  electronics 


marjufacturers  for  (heir  well  trained 
peo|)le.  (Commercial  firms  will  offer 
higher  salaries  and  better  incentives 
to  the  veterans  of  intense  rec  ruiting 
campaigns  c'orrducted  for  militLty 
elec  tronics  firms.  The  personnel  man 
will  now  become  a  key  member  of 
management's  planning  team.  IVr¬ 
sonnel  directors  will  he  offered 
salaries  up  to  .83().0()0;  personnel 
supervisors'  salaries  will  range  to 
SKr.fMM);  top  experienced  recruiters 
will  he  lured  at  salaries  ranging  up 
to  SI  1.000. 

Of  the  companies  leviewed  for  this 
report,  02 V  stated  that  in  1960  they 
w  ill  seek  approximately  22^  i  more 
new  engineer  graduates  than  in  l‘t.79. 
Salaries  tcj  he  offered  to  graduates 
with  B.S.  degrees  will  run  as  high  as 
S51()  a  month:  M.S.  degrees  to  S610 
a  month;  Ph.D.'s  to  SoB.5  a  month. 
Approximately  6^f  more  electrofiics 
firms  will  interview  at  colleges  and 
universities  in  1960. 

Companies  will  he  forced  to  he  less 
selective  in  their  choice  of  graduates 
because  of  their  increased  needs  and 
lowering  enrollments  in  engineering 
colleges  and  universities.  Top  gradu¬ 
ates  will  he  offered  positions  in  re¬ 
search.  development  and  |)roduction. 
Others  will  he  given  the  oj)j)c»rtunitv 
to  join  enlarging  marketing,  sales, 
field  liaison,  field  service  and  tec  hni- 
c  al  writing  departments. 

Witty-Polon  also  predicts  that  the 
electronic  industrv  will  hire  more 
financial  proposal,  budgets  and  plan¬ 
ning  and  accounting  managers  over 
the  age  of  .70  years  for  their  in¬ 
creasingly  complex  financial  depart¬ 
ments.  Industry  will  not  only  enc'our- 
age  more  women  to  enter  the  field  of 
engineering  hut  will  also 'he  moie 
interested  in  hiring  them  on  all  re¬ 
search  and  development  levels. 
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Si^fnal^raiii  ((.'ontinued  from  page  36) 

IRE  SHOW  is  international  in  scope  as  reflected  by  the  name  change  in  the  title  of 
its  annual  convention  from  IRE  National  Convention  to  IRE  International  Convention. 
The  Institute  of  Radio  Engineers  now  has  22  sections  and  6,000  members  outside  the 
United  States.  More  than  60,000  engineers  and  scientists  from  40  countries  are 
expected  to  attend  the  convention,  scheduled  for  March  21-24,  at  the  Waldorf-Astoria 
Hotel  and  the  Coliseum  in  New  York  City. 

WAYS  OF  GETTING  MORE  DEFENSE  PER  DOLLAR  will  be  discussed  by  representatives  of 
government,  military  services.  Congress  and  industry  at  the  Electronic  Industries 
Association  seminar,  March  15,  in  the  Statler  Hilton  Hotel,  Washington,  D.  C.  Each 
speaker  will  be  asked  to  offer  one  primary  recommendation  which  may  improve 
military-industry  defense  planning  and  save  the  taxpayers’  money.  There  will  be 
military  and  industry  panels  during  the  morning  and  afternoon.  Luncheon  and  dinner 
sessions  will  feature  speakers  representing  the  civilian  administration  of  the 
defense  establishment  and  the  Armed  Services  committees  of  Congress. 

INVENTORS  MAY  SUBMIT  IDEAS  for  exhibition  at  the  National  Inventors  Conference  and 
Exhibition.  Patent  papers  on  practical  products  or  processes  to  be  exhibited  should 
be  filed  with  the  Inventions  Conference  group  of  the  Cleveland  Engineering  Society 
by  April  1.  In  addition  to  the  exhibits,  a  program  of  informational  talks  on  inven¬ 
tions,  patents  and  research  and  development  will  be  presented.  Scheduled  for  June 
20-24  in  Cleveland,  Ohio,  the  conference  will  bring  together  inventors  and  indus¬ 
trial  leaders  in  an  effort  to  help  the  two  groups  understand  each  other’s  problems. 

TV  SCIENCE  SERIES  showing  how  new  developments  in  science  and  technology  will  affect 
the  lives  of  people  everywhere  will  be  sponsored  by  American  Machine  &  Foundry  Co. 
on  the  CBS  Television  Network  during  the  1960-61  season.  Called  "Tomorrow,"  the 
special  one-hour  programs  will  be  produced  by  CBS  News  in  association  with  the 
Massachusetts  Institute  of  Technology. 

DIRECT  SOLAR  CONTACT  VIA  RADAR  has  been  announced  by  Stanford  Research  Institute 
scientists.  In  the  first  successful  attempt  at  making  direct  contact  with  the  sun, 
a  radar  signal  was  bounced  off  the  sun’s  corona  and  the  signal’s  echo  was  picked  up 
sixteen  minutes  later  by  scientists  conducting  the  experiment.  Results  of  the  ex¬ 
periment,  which  was  made  in  April  1959,  were  not  released  until  recently.  It  has 
taken  electronic  computers  the  intervening  months  to  analyze  the  data. 

HAM  OPERATORS  FACING  MILITARY  SERVICE  should  investigate  the  opportunities  offered 
by  the  Naval  Reserve  to  insure  that  these  operators  are  assigned  communications 
positions  when  they  go  on  active  duty,  according  to  an  article  in  the  February  issue 
of  QST.  For  the  operator  between  the  ages  of  17  and  26  who  has  a  General  or  higher 
class  of  amateur  radio  license,  the  Naval  Reserve  will  allow  him  to  participate  in 
the  individual  craftsmen  training  program  which  will  permit  him  to  check-out  surplus 
radio  equipment  and  do  some  on-the-air  operating  on  the  Naval  Reserve  Radio  Net. 

EDISON  RADIO  AMATEUR  AWARD  WINNER  is  Walter  Ermer,  Sr.,  51,  who  operates  amateur 
radio  station  W8AEU  in  Cleveland,  Ohio.  Ermer  was  selected  from  among  more  than 
30  candidates  as  having  performed  the  most  outstanding  public  service  during  1959. 

He  organized  and  directed  a  300-man  voluntary  emergency  radio  communications  corps 
which  served  the  city  on  23  occasions  during  the  past  year.  Sponsored  by  General 
Electric  Co.,  the  award  was  presented  February  25. 

A  PLASMA-JET  GENERATOR  capable  of  producing  temperatures  up  to  18,000  degrees  F.  is 
being  developed  to  test  materials  for  satellites  and  space  ships  of  the  future, 
according  to  Bell  Aircraft  Corp.  The  device  utilizes  the  extreme  heat  released  by 
plasma  to  produce  the  high  temperatures.  Plasma  is  a  mixture  of  gas  and  electri¬ 
cally  charged  particles  at  high  temperatures. 

CALENDAR  OF  EVENTS; 

MARCH  10-11;  National  Flight  Propulsion  Meeting,  Institute  of  Aeronautical 
Sciences,  Cleveland,  Ohio. 

MARCH  15-17 :  Defense  Planning  Seminar  and  Spring  Conference,  Electronic  Industries 
Association,  Statler  Hilton  Hotel,  Washington,  D.  C. 

MARCH  21-24 ;  International  Convention  and  Radio  Engineers  Show,  Institute  of  Radio 
Engineers,  Waldorf-Astoria  Hotel  and  Coliseum,  New  York  City. 

MARCH  22;  Ninth  Annual  SSB  Dinner  and  Hamfest,  SSB  Amateur  Radio  Association, 

Statler  Hilton  Hotel,  New  York  City. 

MARCH  23-25 ;  Ground  Support  Equipment  Conference,  American  Rocket  Society,  Statler 
Hilton  Hotel,  Detroit,  Mich. 

MARCH  29-31;  American  Power  Conference,  American  Society  of  Mechanical  Engineers, 
Sherman  Hotel,  Chicago,  Ill. 
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ANOTHER  WAY 
RCA  SERVES 
YOU  THROUGH 
ELECTRONICS 


One  of  the  sharpest  photos  ever  taken  of 
sun’s  surface.  It,  and  hundreds  (d  others 
taken  hv  stratoseope,  may  answer  nivstery 
of  violent  magnetic  disturhances  on  earth. 


Exact  position  of  photog;raph  in  relation 
to  the  total  sun  surface  is  shown  here.  Plotting 
and  jihotography  of  precise  areas  was  made 
possible  hv  airhorne  R(^A  television. 


RCA  REPORTS  TO  THE  NATION 


Special  RCA  Television,  operating  from  stratosphere, 
helps  get  sharpest  photos  of  sun’s  surface  ever  taken 


ground  to  view  exactly  what  the  tele¬ 
scope  was  seeing  aloft,  d'liis  accom¬ 
plished,  it  was  a  simple  matter  to 
achieve  precise  |)holography — directed 
from  the  ground  hy  means  id  a  separate 
RCA  radio  control  system. 

The  resulting  pictures  r(‘veal  sun¬ 
spot  activities  in  unpreced(‘nl(‘d  detail. 
They  provide  the  world  witli  important 
information  regarding  the  magnetic 
disturlianees  which  aflecl  navigation 
and  long-range  communications. 

The  success  of 'dhojeet  Stratoseope” 
is  another  example  of  Rf’A  leadership 
in  advanced  electronics,  dhis  leader¬ 
ship,  achieved  through  (juality  and 
dependahility  in  jierformanee,  has  al- 
readv  made  HCIA  \  ictor  the  most  trustiMl 
name  in  teh'vision.  Poday,  MCA  \  ielor 
television  sets  are  in  far  more  homes 
than  any  other  make. 


Scientists  recently  took  the  first, 
shai  j),  sc'arehing  look  into  the  center  of 
our  scdar  system.  It  was  achieved  not 
hv  a  missile,  hut  hv  a  halloon  posteil 
in  (piiet  reaches  oi  the  stratosphere. 

The  id(‘a  was  conceived  hv  astrono¬ 
mers  at  the  Princeton  I  niversity  ()h- 
servatorv.  Ihev  d(*cid(‘d  that  a  floating 
ohservatorv  —  eijuipped  with  a  tele- 
scope-canuM’a — would  offer  a  stable 
'’work  platform"  from  which  sunspots 
could  h(‘ photographed  free  of  the  distor¬ 
tion  causEMl  hy  the  earth’s  atmosphere. 

Rut  "Project  Stratoseope”  eneoun- 
ter(‘d  an  unforeseen  and  major  obstacle 
on  its  initial  flight.  A  foolproof  method 
was  needed  lor  aiming  and  focusing 
the  telescope  of  the  unmanned  observ¬ 
atory.  Princeton  asked  K(.A  to  hel(). 

A  special  K(iA  television  system  was 
dev  ised  w  Inch  enabled  observers  on  the 


\»oing  up  for  good  seeing.  I'n- 
inatuicd  halluon-ohscrvatory  starts  its 
ascent  to  take  sunspot  f)hotos.  '  Project 
Stratosciipt''"’  is  a  continuing  program 
ol  t!ic  Office  of  \aval  Research  and 
the  National  Science  f  oundation. 


•  RADIO  CORPORATION  OF  AMERICA 

THE  MOST  TRUSTED  NAME  IN  ELECTRONICS 
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Flank(‘fl  hv  rliarls  that  j'raphirallv  pin- 
point  a  fVn  of  the  many  plaros  within 
inini<‘diatr  r<*a<*h  of  the*  Ralli^tir  Mijisilo 
I)ivi**ioirs  l)att<*ry  of  t«*l«*typ«*  machines, 
(!Vt O  Al  B<*r{;t*!<on  ^its  at  the*  huh  of  the 
aronnd-the-(*lo(*k  op<‘rations  that  ehar* 
artrrize  the  HMD  eoniniiinieations  een- 
ter.  Diirin;;  si^niheant  lannehes  at  (iape 
(ianavt'raK  Fla.,  the  Vt  ext  (ioaxt  niexxagi* 
e«*nt<*r  lM*eoniex  a  vf'ritahle  ‘‘hloekhonx**'' 
ax  niinut(‘>hy-niinnte  r<‘portx  on  inixxih' 
progn'xx  eliek  in  on  the  direet  line  from 
the  Florida  t<‘xt  xite. 


Signal  Staff  Report 


AFBMD  COMMUNICATIONS  CENTER 


A.m  \.\  WHO  caMu*  to  tlie  Air  K<>r(f 
Hallijitic  \li?>ile  I)i\isioii 
(  \rB.\II)i  iiearlx  five  \ears  ajro  as  a 
jack  of  all  trades  sta\ed  to  }>e(()ine 
tli(*  master  of  one — and  a  mi»i:hty  im¬ 
portant  one.  at  that ! 

As  chief  of  the  message  center. 
(A\()  \l  Beriieson  is  responsible  for 
the  disjjatch  and  receipt  of  some 
2.00(1  separate  messages  e\er\  week — 
man\  of  which  spell  out  facts  highly 
p«‘rtinent  to  our  countrs’s  defense 
statux  or  our  nation’s  space  study 
pi  ojiiesx. 

When  the  veteran  warrant  officer 
checked  in  at  his  new  post  in  the  fall 
of  o  I  the  div  ision  was  an  infant, 
with  onl\  lo  or  20  officers  assi^neif. 
and  the  I  SAF  ballistic  missile  pro- 
Loarn  just  ^'ctting  underwav. 

Behind  closedv  guarded  doors,  in 
a  sealed-ofT  room,  hanks  of  teletype 
machines  clatter  24  hours  a  day  with 
tin*  multipit*  communications  involved 
in  tilt*  huxiness  of  the  Air  F’orce’s 
number  one  prioritv  undertakin" — 
the  rt‘st*arch  and  dt*\elopment  of  bal¬ 
listic  missile  weapon  SNstems. 

(lentral  management  of  tliis  mis¬ 
sion  rests  with  the  Ballistic  Missile 
Division  iB\il)i  of  tin*  Air  Research 
l)t*v t*lopmt*nt  ('(»mmand.  In  a  nest  of 
building  in  Southwest  f.os  An«;eles. 
four  t*lt*mt*nts  that  compose  this  man- 
a^t*ment  team  are  fused  together  into 
tlie  fbVfl)  ‘*complt*\.‘‘  W  ithin  the 
complt*\  are  locatt*d  nearlv  4.(M)()  rnili- 
tarv  anti  civ  ilian  personnel,  reiiresent- 
ing  l>\fl):  the  Ballistic  Missile  (nm- 
ler  of  the  Air  Materit*!  (Command; 
the  SAC-AfIKF.  office  of  the  Strategic 
Air  ('ommand;  and  the  Space  Tech- 
nologv  f .abtiratories  i  STf.  i — a  civil, 
ian  firm  which  furnishes  technical 
direction  anti  systems  engineering. 


I  his  ’’farnilv*’  is  engagetl  in  what  ix 
probablv  the  biggest,  most  significant 
management  job  ever  tackled,  and 
there  never  seem  to  be  enough  hours 
in  the  dav  to  get  the  work  done. 

Flssential  to  the  effective  support  of 
this  imposing  mission  is  an  efficient, 
finely-flev  eloped,  well-staffed  rapiti 
communications  sv stem. 

f  ile  mt*ssage  center  is  a  focal  point 
of  that  system. 

Fdghteen  skilled  teletv  pe  operators 
sliare  three-shift  operations,  manning 
four  d  W  \  machines  arul  three  direct 
lease-lines  that  tie  togetlier  key  points 
in  the  middle  develojmi(*nt  produc¬ 
tion  sv  stems. 

In  one  corner  of  the  window  less, 
soundproof,  air-conditioned  room  a 
rnacliine  receives  instantaneous  mes¬ 
sages  from  tlie  IVntagon  in  a  classi¬ 
fied  process  tliat  defies  decoding. 

In  another  section  of  the  compact 
message  center,  against  walls  lin(*d 
with  maps  and  charts,  a  direct  tele¬ 
type  line  to  (]ape  (]anav(*ral  is  in¬ 
stalled.  d'his  machine  lias  six  contact 
points:  four  at  the  Florida  test  site: 
one  at  STf/s  Fd  Seirundo  ((ddif.  I  lo¬ 
cation:  and  the  other  at  BMI)  its(*lf. 
Any  of  these  points  can  be  reached 
from  any  of  tlie  others  siniplv  bv  dial¬ 
ing — much  as  a  phone  call  is  placed. 

During  the  Air  FOrct*  space  probe, 
when  ldone(*r  I  was  shot  71.000  mih*s 
into  spac*e.  the  message  room  became 
a  BMI)  ^1)1  ockhouse.*  Kev  staff  offi¬ 
cers  watched  minute-by-minute  prog¬ 
ress  of  the  niissih*  as  ri*ports  tick(*il 
off  the  tt*lt*type  kevs.  Press  stories 
were  written.  coordinat(*d  with  tin* 
I’entagon.  and  released  to  an  anxious 
world  siniultam*ously  from  BMI). 
VVasliington.  and  l^atrick  AFIf  (  Fla.) 
thi  'ougli  the  electronic  magic  of  tlie 


teleconference  message  sv  stern. 

Almost  anv  point  in  the  country 
is  as  (lose  as  an  electric  impulse  can 
bring  it.  All  major  associate  contrac- 
tors  concerned  with  missile  jiroduc- 
tion  can  be  reached  at  a  moment’s 
notice  through  the  BMI)  contractor 
network,  rwenty-five  principal  con¬ 
tractor  offices  can  be  fed  re(|uests,  in¬ 
structions  or  (juestions  and.  through 
relays,  uncounted  others  can  receive 
orders  that  might  otherwi.xe  iecjuire 
(lavs  by  mail. 

W  ith  the  rSAF"  (  dmimunications 
Network  (  AIRCOMi.  virtually  am 
place  in  the  free  world  is  within 
reach  of  the  wire-radio  relay  system, 
riie  BMI)  F'uropean  field  office  in 
Brussels.  Belgium,  is  serv  iced  through 
the  Atlantic  cable  lease  wire  with 
messages  from  BVID  getting  priority 
at  the  Norton  Air  Force  Base  (('alif.  I 
communications  chain,  d'odav.  the 
facility  handles  a  volume  of  traffic  far 
out  of  proportion  to  the  size  of  the 
Air  F  orce  station  it  serves,  but  con- 
sisl<*nt  with  the  nature  of  that  sta¬ 
tion's  mission. 

Having  the  pulst*  of  the  Ballistic 
Missile  Division  responsibilities  at 
his  fingertips  means  much  to  (A\() 
B(*rg(*son.  An  (*x-Arniy  man  who  en¬ 
tered  militarv  s(*rv  ice  from  his  home 
town  of  Sioux  Falls.  Iowa,  he  is  well- 
versed  in  administrative  amf  com¬ 
munications  matters. 

On  the  basis  of  his  long  service. 
(A\  ()  Bergeson  could  retire,  (diances 
are.  he  won’t. 

Whv  noty 

“I  don’t  know,  lit*  savs.  ‘*1  guess 
I’ve  seen  too  nianv  chajiters  writtt*n 
in  the  ballistic  missile  storv.  I  keep 
wanting  to  s(*e  tomorrow's  install- 
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Thk  Aik  I okck’s  Rallistic  Missile 
Early  Warnin-  S>steni  (BMEWS) 
is  now  in  the  process  of  being  in¬ 
stalled  in  the  Arctic.  As  presentK 
designed,  the  sxsteni  will  })rovide 
about  a  1.5-niinute  warning  time  to 
the  North  Ani(*rican  Air  Defense 
Command.  Strategic  Air  Command 
and  ("ivil  Defense  age!icit*s  in  the 
e\ent  of  an  enenn  attack  on  the 
North  American  Contifient.  Wherever 
j)ossil)le.  BMEWS  will  use  existing 
communicatiofis  such  as  those  already 
installed  for  the  Distant  Early  Warn¬ 
ing  (DEW  I  line  in  (Canada  and 
Alaska. 

BMEWS  will  have  a  long-range 
surveillance  radar  sv stern  which  re- 
port(‘dlv  will  (h'tect  ICBM's  as  the\ 
rise  over  the  horizon  at  distances  of 
several  thousand  miles. 

Heart  of  the  long-range  detection 
radar  svsteni  is  a  combination  trans¬ 
mitter-receiver  unit  which  transmits 
an  extremelv  brief  hurst  of  energy 
inanv  times  each  second  at  a  power 
level  which  is  greater  than  that  trans¬ 
mitted  by  a  total  of  KM)  large  radio 
stations. 


After  each  of  these  radar  pulst‘s. 
the  transmitter  automatically  shuts 
down  and  an  extremely  sensitive  re¬ 
ceiver  listefis  for  the  tinv  echo  being 
reflected  from  the  target,  which  mav 
he  thousands  of  miles  away.  Fhe 
ec  1)0  reflected  from  long-range  tar¬ 
gets  will  not  co))tain  enough  energv 
to  light  the  smallest  lamp  hull).  The 
receiver  side  of  the  unit  is  automati¬ 
cally  hi  ocked  off  for  a  few  micro¬ 
seconds  while  the  high  energv  radar 
pulse  is  being  transmitted,  d'hen  tlx* 
transmitter  side  of  the  unit  must  ht* 
blocked  off  so  as  not  to  interfere  w  ith 
the  radar  s  i't*ceiv  ing  capabilities,  d  his 
i'ornplete  cycle  is  programm(*d  nianv 
times  p(*r  second. 

A  component  known  as  a  modula¬ 
tor  acts  as  an  electronic  switch  or 
valve,  to  furnish  the  high  voltage  to 
the  transmitter  in  short  jnilses  and  to 
control  the  transmitter  s  off-time.  j)er- 
niitting  the  leceiver  to  pick  u|)  anv 
signal  reflected  from  a  target. 

When  a  target  reflects  a  radar  echo, 
this  extr(*melv  weak  radio-fref|uencv' 
pulse  is  convert(‘d  into  video  |)ulses 
and  fed  into  a  v  ideo-amplifi(*r.  Hei(‘ 
the  pulse  is  increased  and  fed  into  an 
indicator,  or  sco|)e.  vvheie  it  can  be 
spotted  visually  as  a  j)otential  target. 
Since  radar  pulses  travel  at  a  rate  of 
lob.OOO  miles  per  second,  very  accu¬ 
rate  measurements  of  time  in  micro¬ 
seconds.  which  is  a  millionth  part  of  a 
second,  must  be  made  to  accuratelv 
control  the  radar's  transmission  and 
receiving  cycle  and  to  measure  the 
distance  to  the  target. 

More  than  21  miles  of  waveguide 


are  needed  to  direct  th(*  radio  fre¬ 
quency  energy  generated  hv  the  trans¬ 
mitters  through  miles  of  j)assagevvavs 
to  the  high-speed  scanning  switch  and 
the  antenna  feedhorns  which  bounce 
the  energy  off  huge  antenna  reflec¬ 
tors  each  larger  than  a  football  field. 

Bt  •cause  of  the  extreme  arctic  con¬ 
ditions  which  are  unusual  to  radar 
installations,  it  was  necessarv  to  de¬ 
sign  the  16.5  feet  high.  100  feet  wide 
torus-shaped  reflectors  to  withstand 
the  severe  arctic  cold  and  hurricafie- 
like  winds.  In  addition,  the  sjiecial 
chrome-nickel  steel  structures  are 
built  to  withstand  a  six-inch  coating 
of  ice.  which  might  double  the  weight 
of  the  reflector.  Fifteen-hundied  tofis 
of  steel  are  used  in  each  reflector,  d  he 
extremelv  low  temperatures  in  the 
polar  regions  and  their  effect  on  the 
ex|)ansion  and  contraction  of  the 
giant  steel  structures  were  im|)ortanl 
factors  in  the  reflector  design.  Ex¬ 
tremelv  high  winds  also  necessitated 
the  use  of  10.000  cubic  vards  of  con¬ 
crete  for  the  160  foundations. 

One  of  the  problems  solved  in  the 
design  of  the  scanner  building  was  to 
make  proper  provision  for  the  differ¬ 
ence  rates  of  expansion  between  the 
steel  beams,  which  must  be  expose<l 
to  the  arctic  temperatures,  and  those 
which  are  enclosed  in  heated  areas. 
The  reason  for  this  concern  and  re¬ 
sulting  requirement  for  extreme  ac¬ 
curacy  in  construction  is  that  the  701 
feed-horns  necessarv  for  this  svsteni 
must  be  set  to  within  one-sixteenth  of 
an  inch  tolerarxe.  in  order  to  bounce 
the  HE  energv  off  the  huge  reflectors 
at  the  precise  angle  for  the  retjuired 
cov  erage. 

More  than  2f)0  horsepower  is  re- 
(juired  to  run  the  compressors  which 
dehvdrate  the  air  before  it  is  pumped 
into  the  pressurized  waveguide  svs¬ 
teni.  Hot  air  is  blown  over  the  jilastic 
windows  of  the  exposed  feedhorns  t<» 
prevent  ice  formation  during  the  sub¬ 
zero  weather.  A  special  sensing  de¬ 
vice  automatically  regulates  the  flow 
of  hot  air  to  the  de-icer  units. 

An  estimated  27  million  pounds  of 
eijuipment  are  necessarv  for  this 
super  surveillance  radar  system.  I  he 
complexitv  of  the  logistics  problem 
can  be  visualized  by  the  apju'oxi- 
matelv  17.006  packaging  units  needed 
to  ship  the  material  to  an  area  where 
sea  lanes  are  open  for  just  three 
months  a  )ear. 

The  Radio  Corjioraticm  of  America 
is  |)rime  contractor  for  the  BME\^  S. 
The  General  Electric  (Company's 
Heav  V  Military  Electronics  Depart¬ 
ment  is  responsible  for  designing,  de- 
velojiing.  producing,  testing  and  plac¬ 
ing  in  operation  the  surv  eillance  radar 
subsv  stem  imder  an  IfCA  subcontract. 
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U  orknian  (in<l  hull  dozer  are  (hear  led 
hy  the  "hifiger  tlntn  a  football  field" 
antenna  reflector  for  the  I  .  >.  Air 
Force's  HMEll  S  Sarreillance  Radar 
Subsystem  ichieh  toners  I()5  feet  into 
the  Arctic  sky.  The  relief  tor's  surface 
is  made  ap  of  2.24(1  fire  by  seiiai  foot 
steel  screen  jam  els.  More  than 
miles  of  nickel  steel  jiijie  were  used  in 
constructing  the  huge  reflectors. 


A  total  of  4.o0  businesses,  both  large 
and  small,  have  supjilied  equipment 
for  the  radar  subsystem  in  accordance 
with  GE  design  specifications.  An 
estimated  12G  of  these  suppliers  were 
small  businesii  firms  each  with  less 
than  .500  enijilovees.  It  is  estimated 
I4G  of  the  dollars  subcontracted 
have  gone  to  small  business. 
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OZALID 


Most  commended  features  of  ALFAX  Maps 


Crisp  brown  markings  on  clean  white  paper  Ease  of  writing  and  erasing  enhances  analysis  Clear  crisp  duplicates  by  Bruning  or  Ozalid 

•  PLUS  THESE  UNIQUE  FEATURES  ... 

LOW  COST — Alfax  paper  cost  savings  on  full  schedule  operation  save  1/  3  to  2/3  in  yearly  operation  costs. 

CLEAN — electricity  is  the  ink  for  Alfax  paper,  ion  deposits  make  crisp  brown  marks  without  dust,  smudge  or  chemical  irritants. 

STABLE  Alfax  stores  indefinitely  .  .  .  contains  no  voids  or  splices  .  .  .  recording  marks  are  permanent. 


Most  commended  features  of  ALDEN  RECORDERS 


•  E4SE  OF  INSTALLATION 


compact  and  mobile 


Uncrate 


ean  crisp  maps  im 


•  EASE  OF  OPERATION 


•  •  new  high  in  clean,  quiet  operation 


Automatic  and  continuous  Time  clock  programming 


Instantly  visible 


Easy  paper  loading 


•  EASE  OF  MAINTENANCE 


Plug-in  construction 


Air  Freight  replacement 


/ 


NEW  ERA  IN  CONTINUOUS  FACSIMILE  NETWORK  OPERATION  with  ALDEN 
FLAT  COPY  SCANNING  SYSTEM  .  Compact,  mobile  flat  copy  scanners  provided  by  Alden  Electronic  & 
Impulse  Recording  Equipment  Co.,  Inc.,  Westboro,  Mass,  moved  onto  the  new  U.S.  Weather  Bureau  Hi-altitude  Weather  Facsimile 
Network  Feb.  16,  1959  to  begin  a  new  era  in  simplified  facsimile  communications  systems. 


...REPLACES  2  DRUMS  AND  2  SCANNER  HEADS 

t)  &>■ 


^  King  (4)  K 


LOADED 


COPY  CUT  DRUM  SIZE 

ELimiNAre^  COPY  SUB  LmiTATIONS 


ALDEN  FACSIMILE 
MAPS... 


.  .  .  and  why  we  think 
youdl  like  them  too. 

Since  1954  Alden  Facsimile  Weather  Map 
Recorders  and  Alfax  maps  have  been  replac¬ 
ing  existing  facsimile  equipment  on  the 
National  facsimile  Weather  Map  Network 
at  an  accelerating  rate. 

U.  S.  Weather  Bureau  stations  converting  to 
Alden  equipment  will  be  complete  by  the 
end  of  the  fiscal  year  with  many  independ¬ 
ent  forecasters,  air  lines  and  institutions 
following  suit. 

The  new  U.  S.  Weather  Bureau’s  high  alti¬ 
tude  weather  network,  local  and  overseas 
networks  are  being  expanded  with  Alden 
Facsimile  Recorders  and  continuous  flat  copy 
scanners. 

^f^Fiftecn  out  of  twenty  forecasters  after  having;  op¬ 
erating  experience  with  all  weather  facsimile  systems 
indicated  a  marked  preference  for  Alden  Recorders 
and  Alfax  Maps. 


ALDEN  ELECTRONIC  AND  IMPULSE 
RECORDING  EQUIPMENT  CO.,  INC. 

Westboro,  Mass. 


•  INSTALLATION  SIMPLIFIED  ... 

Uncrated  from  fold-a-way  shipping  boxes  at  Suitland, 
Maryland,  and  Idlewild,  N.Y.  —  Alden  scanners  rolled 
in,  plugged  in  and  turned  on  to  begin  new'  era  in  w'eather 
facsimilie  networks.  Tested  in  2  hours  for  60,  90,  120 
rpm,  the  equipment  was  turned  over  to  the  U.S.  Weather 
Bureau  personnel  the  same  day.  Addition  of  transmission 
and  receiving  points  has  been  expanded  with  higher  speed 
operation  of  120  rpm  started  June  20th  on  completion  of 
line  balancing  by  American  Telephone  and  Telegraph  Co^ 
which  doubled  the  speed,  transmitting  copy  of  the  same 
detail  (size  of  characters  and  information  not  enlarged) 
as  at  60  rpm. 

•  EASE  OF  COPY  HANDLING  .  .  . 

VC'ith  map  sizes  no  longer  re¬ 
stricted  to  drum  mounting,  contin¬ 
uous  transmissions  of  maps  (one 
after  the  other)  with  one  scanner 
halves  the  space  and  maintenance 
problems,  makes  possible  5cau~ 
ning  the  original  plotted  maps 
without  cutting  to  size;  map  plot¬ 
ters  and  forecasters  [\di\c originals 
back  in  the  time. 

Flat  Copy  Scanner  with  expandable  copy  feed  head  takes 
maps  any  width  or  length  —  fed  straight  or  kitty  corner. 


•  FOCUS  SMUDGE  ELIMINATED 


Focus  smudge  caused  by  unusually  thick  copy  or  copy  lifting  from  drum 


With  copy  feed  rolls  precisel>  positioning  surface  of  map 
on  flat  copy  scanner  table,  exact  focal  lengths  are  main¬ 
tained  for  clear,  sharp  recordings. 

•  MOST  COMMENDED  FEATURES 

Personnel  familiar  with  prior  facsimile  scanning  tech- 
nicjues,  lauding  this  new  breakthrough  in  weather  facsimile 
techniejues,  highly  commend  these  features: 

•  ease  of  copy  handling 

•  compactness  and  mobility  of  equipment 

*  quietness  and  dependability  of  operation 

*  cleanness  and  sharpness  of  copy  produced 


Hi-Altitude  Facsimile  Weather  Drops .  .  .  are  available  from  American  Telephone  and  Telegraph 
Co.  for  qualified  companies  and  organizations. 

For  others  interested  in  facsimile  communication  systems,  Alden  Electronics  makes  flat  copy 
scanner  heads  and  recorders  in  all  sizes  and  speeds  (up  to  30  times  present  network 
speeds),  furnishing  components  to  qualified  manufacturers,  and  complete  systems  to  end 
customers.  We  invite  your  inquiry  .  , 


* 
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THOUGHT  AND  OPINION 
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ONK  OK  THK  challenges  of  serving  overseas  is  the  constant 
np-hill  battle  that  must  he  fought  to  make  a  good  im¬ 
pression  on  the  local  people  in  the  countries  where  we,  as 
soldiers  and  civilians,  are  stationed  and  travel.  It  is  not 
always  easy  to  smile  and  give  a  polite  straight-forward 
answer  to  the  many  embarrassing  and  often  misleading  state¬ 
ments  and  (piestions  that  are  directed  at  us.  Many  of  the 
ipiestions  asked  and  opinions  aired  are  biting  and  provoca¬ 
tive.  Naturally,  they  are  hitter  pills  to  swallow.  To  even  a 
novitiate  it  should  he  obvious  that  grave  dangers  and 
ominous  warnings  are  everywhere  in  evidence.  Kven  more 
alarming  is  the  fact  that  the  (piestions  generally  ('ome  from 
adult.  res|)onsihle  and  serious-minded  people. 

A  cursory  review  of  the  history  of  Kurope  and  its  people 
provides  a  clue  as  to  why  these  (juestions  are  asked  and  why 
pointed  opinions  are  expressed.  At  first  glance  it  appears 
that  it  might  he  due  to  the  effects  of  the  late  war.  While 
thi>  may  he  true  in  part,  it  is  not  the  fundamental  reason. 
Til  these  people,  freedom  has  always  been  a  precious  com¬ 
modity.  freipiently  denied  from  time  to  time  over  the  years, 
since  one  part  or  another  of  Europe  has  been  at  war  or 
near-war  as  far  hack  as  history  is  recorded.  Ordinary  liber¬ 
ties  that  we  take  for  granted  are  considered  as  cherished 
possessions.  From  experience,  they  know  that  freedom  is  a 
privilege,  not  just  a  '“right."  and  that  liberty  is  earned  the 
hard  wav.  As  a  result,  it  is  dearly  loved,  jealously  guarded 
and  >incerely  appreciated.  These  and  other  factors  are  rea¬ 
son-  lor  a  difference  in  the  thinking  of  the  European  people 
and  that  of  the  average  American  and  also  provide  us  with 
a  partial  an-vver  or  explanation  of  the  logic  behind  their 
(|ucstions  and  opinions.  There  are  of  course  several  other 
factor.-.  Many  of  these  people  have  come  in  contact  with 
variou-  Americans  from  time  to  time  during  and  since  World 
War  II.  No  doubt  some  of  these  may  not  have  left  a  very 
favorable  impres-ion.  This  is  indeed  unfortunate  especially’ 
when  one  con-ider-  that  the  world  is  cpiite  a  large  place 
and  con-i-t-  of  many  countries.  Bad  impressions,  once 
formed,  make  it  difficult  for  others  to  carry  on  in  the  normal 
manner.  One  mu>t  either  go  around  continually  apologizing 
for  the  hra-h  action-  of  our  fellow  countrymen  or  el.se 
try  to  ju-tify  or  t'xplain  why  certain  things  happen  the  way 
they  do.  In  any  event,  it  is  extremely  embarrassing  and  diffi¬ 
cult  to  live  a  normal  life  especially  if  you  live  in  a  typical 
‘’loc  al“  neighborhood  where  the  hulk  of  the  population  is 
made  up  of  indigenous  people. 

A  very  good  illustration  of  this  subject  can  he  found  it) 
one  of  ilie  recent  he-t  -elling  fiction  hooks  entitled  77te  (Jfily 
Ibis  hook  ha-  recently  created  both  howls  of  pro- 
t(*st  and  shouts  ef  prai-e.  In  mv  opinion,  the  authors  were  at¬ 
tempting  to  make  a  p<iint.  and  in  so  doing,  have  met  with  agree¬ 
ment  in  certain  (juarters  and  have  tramped  on  toes  in  others. 
Nevertheless,  it  forcihiv  brings  out  the  point  that  foreign 
thought  and  opinion  art'  affected  nut  only  liy  those  wlui  are 
stationed  or  travel  overs(*as  hut  also  by  the  people  at  home. 

Th(‘  pattern  of  evamt-  that  have  occurred  over  the  past  two 
(heades  has  naturallv  caused  many  nations  to  look  to  our 
country  for  leadership  and  assistance.  Most  of  the  people  of 
the  nations  concerned  are  genuinely  grateful  for  <iur  efforts 
and  assistance  during  and  after  World  W  ar  II.  Even  though 
the  need  for  military  and  economic  assistance  has  lessened. 


the  demand  for  leadership  exists.  The  battle  for  survival  and 
the  control  of  the  minds  of  men  continues  unabated.  As  a 
result,  these  people  are  thoroughly  cognizant  of  the  fact  that 
they  are  living  in  the  year  1960.  They  are  interested  in  the 
newspapers,  news  broadcasts.  TV  and  movies.  .Some  of  the 
things  they  .see  and  hear  are  none  too  complimentary  to  our 
nation,  rior  is  the  constant  stream  of  (lommunist  propaganda 
they  hear.  .As  a  result,  this  combination  of  information  and 
misinformation  has  caused  .some  of  them  to  become  dis¬ 
appointed  and  di.scoiiraged  and.  as  time  passes,  they  are  he*- 
coming  increasingly  critical  of  our  country.  In  addition,  the 
les.s-serious  element  of  the  press  tend  to  confuse  the  issue 
since  their  unrealistic  approach  only  serves  to  fan  the  flames 
of  controversy  and  results  in  gross  exaggeraticms  and  di.s- 
tortion  of  facts. 

.A  serious  analysis  of  the  situation  indicates  that  immedi¬ 
ate  corrective  action  is  recpiired  before  additional  foreign, 
man-in-the-street.  support  is  lost.  Immediate  cognizance 
should  he  given  to  the  fact  that  modern  mass  c(Hnmunica- 
tions  media  coui)led  with  inflammatory  comment  and  prof)- 
aganda  can  alienate  the  affection  of  great  numbers  of  peo¬ 
ple  in  a  very  short  period  of  time.  Once  adver.'^e  opinions  are 
formed  and  a  negative  stand  is  taken  against  our  nation, 
it  may  take  years  to  regain  this  lost  confidence  and  support. 

f)ur  country  is  faced  with  another  crossroads  situation  as 
significant  and  important  as  the  BtFston  Tea  Party  and  the 
writing  of  the  Declaration  of  Independence.  Our  national 
survival  is  at  stake.  Whether  we  admit  it  or  not.  these  are 
perilous  times  and  the  hour  is  late.  We  should  he  muster¬ 
ing  strength,  not  losing  it.  7'o  me.  this  appears  to  he  one 
of  the  reasons  behind  Pre'^ident  Eisenhower's  letter  of  12 
.Inly  19.^7.  sent  to  all  over.seas  military  |)er.M>nnel.  enjoining 
all  concerned  to  work  hard  to  gain  the  friend-hij),  respect 
and  confidence  of  all  foreign  people  everywhere.  In  part 
the  letter  read  as  follows:  *'....  .As  members  of  our  Armed 
f'orces  stationed  overseas,  you  and  your  de|K*ndenls  are  rep- 
r(‘sentatives  of  the  American  people  with  the  essential  mi'^- 
sion  of  building  good  will  for  our  country  .  .  .  thus  you  rep¬ 
resent  us  all  in  bringing  assurance  to  the  people  you  meet 
that  the  United  States  is  a  friendly  nation  and  one  dedicated 
to  the  search  for  world  peace  and  to  the  promotion  of  the 
well-being  and  st'curity  of  the  comnrunity  of  nations  .  . 
and  very  recently  the  President  said  the  same  thing  to  the 
niemh(‘rs  of  the  .\merican  tro<»ps.  during  his  trip  to  India  ( I)e- 
(•(unher  1 909  I . 

riie  intent  and  content  of  tin*  President”.-  |ctt(‘r  appears 
(luite  clear.  We.  as  military  repre.>ientatives  of  our  country, 
have  the  dual  role  of  soldi(*r  and  ‘’individual  ambassador" 
to  play.  A  great  d(*al  is  of  course  being  accompli-h(*d.  hut 
perhaps  ther(*  is  room  for  greater  effort  and  great(*r  achieve¬ 
ment.  Our  country  was  not  founded  and  made  grt*at  by  men 
of  little  faith  nor  by  those  without  ideals.  .Since  our  pledge 
of  allegiance  and  our  <»ath  of  office  have  such  a  clear  ob¬ 
jective  and  advocate  faith,  an  individual  examination  of  our 
personal  and  prof(*ssional  lives  together  with  a  concerted 
(*fT<ut  to  gain  and  maintain  foreign  friends  for  our  country, 
will  truly  assist  in  maintaining  a  thriving  and  healthy  at- 
mosphere  of  foreign  thought  and  opinion. 
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Bi  ea<l  on  the  Waters 

( Continued  from  pa^e  9  ) 

lot  of  ea^or  por  suasion,  he  seeniecl 
to  the  idea  that  this  nii^dit  he 
somethiri<r  important  ami  eventually 
aroused  Senator  Hale,  who  eame  to 
the  door  half  asleep  and  curious 
about  this  unruly  intrusion  on  the 
privae\  of  his  retreat. 

After  considerable  conversation 
and  explanations  relative  to  the  mes¬ 
sage.  Senator  Hale  became  aware  that 
this  was  the  real  thin*;  and  it  is  need¬ 
less  to  sav  the  whole  liousehold  was 
aroused  and  thinjrs  he<ran  to  hap|)en. 

Assurin';  us  that  he  was  extremely 
iirateful  for  tlie  timely  notification, 
he  said  we  must  realize  that  he  would 
have  mucfi  to  do  and  would  thank 
us  later  in  a  more  substantial  way. 
Having;  accomplished  our  mission,  we 
returned  to  Portland. 

When  the  May  flower  docked  at 
Portland  the  next  morning,  there 
were  all  the  eitv  fathers  and  digni¬ 
taries  and  the  President  was  accorded 
a  proper  eitv  welcome. 

I'his  mi*;ht  have  hetm  the  end  of 
the  story.  })ut  many  vears  passed  and 
Ion”  after  World  War  I  the  same 
.'^tmator  Hale  was  cliairrnan  of  a  eorn- 
rnittee  which  was  considering  the  pos¬ 
sibility  of  cutting  down  many  of  tlie 
ham  privile<;es.  All  hams  were  up  in 
arms.  The  American  Radio  Relav 
Lt*a”ue  was  pressing  hard  to  defeat 
Mich  proposed  le<;islation.  Bein^ 
Communication  .Superintendent  for 
\RRL  for  northern  \ew  Kn^land.  f 
wondered  what  mi^ht  he  done  to 
help.  In  castin"  around  for  ideas, 
that  event  in  Falmouth  Foreside  of 
Ion*;  a^o  eame  to  mind.  Hadn't  the 
hams  of  Portland  extended  a  ”reat 
favor  to  Senator  Hale  and  didn't  he 
say  h(‘  would  thank  them  in  some 
substantial  way  /  I  decided  to  do 
somethin”  d(*s|)erate  hut  (juick.  W  rit- 
in^^  the  Senator  a  personal  letter  and 
lellin^^  him  the  value  of  the  ham  in 
his  s(*lf-f rainiri”.  I  pointed  out  how 
many  of  us  had  served  our  countrv 
effectively  in  W^)rld  War  I  and  that 
the  jiroposal  his  committ<‘e  was  con- 
sidmin”  should  not  jiass.  I  added  a 
final  paraiiraph  saving.  “I  was  om* 
of  the  l)o\s  who  hrou”ht  vou  that 
m(‘ssa”e  from  President  Taft  Ion*; 
a”o.  and  added  just  thr(*e  words, 
"do  y  ou  rtmiemher  ?  ' 

I  r(‘cei\(‘d  a  most  cordial  repiv.  hut 
without  any  assurance  r(*lati\e  to  the 
pro|)osed  plan.  However  the  last 
words  of  Senator  Hale's  lettm'  were. 

es.  indeed.  I  do  renumiher."  W^* 
>oon  received  word  that  the  ham 
|)rivile”es  were  safe,  so  |)(‘rhaps  tin* 
Hood  Book  was  ii”ht,  "(]ast  thy 
hioad  upon  the  vvati'i.s.  .  .  . 


A  ^ 

STATEMENT 

OF 

POLICY 

FROM 

Cjr.C.C. 

General  Communication  Company  has  made  important 
contributions  towards  advancing  the  state  of  the  art  in 
the  design  and  manufacture  of  specialized  test  equipment 
and  sub-systems  for  aircraft  and  mi.ssiles. 

With  the  arrival  of  the  second  generation  of  missiles 
and  the  approach  of  the  space  age,  more  stringent  re¬ 
quirements  will  be  made  on  components  and  techniques 
to  satisfy  these  soi)histicated  systems.  G.C.C.  intends  to 
continue  to  serve  weapon-systems  groups  through  the 
improvement  of  existing  products,  and  the  development 
of  new  techniques,  particularly  in  the  fields  of  precision 
measurement  and  calibration  standards. 
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G.  C.  C.  Offers  Advanced  Electronic 
Capabilities  in  the  fields  of: 


MISSILE  ELECTRONICS 

GROUND  CHECKOUT  AND 
TEST  EQUIPMENT 

NAVIGATION  AND 
SURVEILLANCE  EQUIPMENT 

MICROWAVE  EQUIPMENT 

SPECIAL  INSTRUMENTATION 


G.C.C.  has  developed, 

and  is  now  producing  for  Indus¬ 
try  and  the  National  Defen.se  .  .  . 
Pulse  Power  Calibrators,  Coaxial 
Switches,  Radar  Beacons,  Signal 
Generators. 
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Optimization  of  Re8earch 

{Continued  from  page  oi 

persuade  his  colleagues  to  adopt  it. 
When  a  careful  study  of  the  data 
justified  its  application,  the  new  sys¬ 
tem  was  further  delayed  hy  hostility 
of  the  yardmen  who  resented  the 
novel  approach. 

Four  applications  of  flexihility  to 
optimize  new  developments  can  he 
drawn  from  this  example: 

First,  the  management  of  research 
itself  recjuires  technicjues  that  vary 
widely  from  normal  practice.  You 
must  have  the  flexihility  to  tolerate 
this  variance  in  order  to  get  the  most 
creative  work  from  research  |)eople. 

Second,  management  must  have 
among  its  memhers  men  drawn  from 
science  who  can  understand  new  de¬ 
velopments  in  research  and  see  their 
potentialities. 

I  hird,  the  flexibility  to  accept  these 
ru*w  ideas  and  to  learn  to  use  them. 

Finally,  the  use  of  findings  of  so¬ 
cial  science  to  maintain  an  organiza¬ 
tion  with  the  flexihility  to  accept 
change. 

1  should  like  to  touch  briefly  on 
each  of  these  in  turn. 

Research  management  is  not  easy. 
Oeative  problem  solving  entails  un¬ 
certainties.  ufiexpected  by-products, 
time  lags,  demands  on  the  patience 
of  the  administrator,  yvho  is  asked  to 
show  visible  signs  that  the  researcli 
investment  is  pay  ing  off.  On  the  one 
hand  are  the  company  needs;  on  the 
other  hand  are  the  recjuirenients  for 
conditions  in  yvhich  research  can  he 
fruitful.  I  have  said  enough  already 
on  the  delay  and  uncertainty  of  re¬ 
search  j)ayoff:  "Fhe  flexihility  T  yvant 
to  mention  here  is  that  of  the  execu¬ 
tive  yvho  must  tolerate  the  working 
habits  of  the  laboratory  men. 

There  is  a  natural  need  in  any  or¬ 
ganization  for  some  uniformity  of 
behavior,  for  yvritten  progress  re- 
ports,  and  the  like.  Hut  for  the  sci¬ 
entist,  the  only  real  interest  is  in  the 
secret  of  nature  he  is  trying  to 
master.  W  hen  he  lias  an  insight,  he 
will  pursue  it  yvhether  the  clock  reads 
nine  or  midniglit.  When  he  netnls 
stimulation,  he  yvants  to  talk  with  a 
colleague.  W  lien  he  has  suffered  a 
dry  spell  with  no  ideas,  he  is  not  in¬ 
terested  in  putting  on  a  show  with 
fake  progress  reports.  W  hen  he  dis¬ 
covers  something  exciting,  lie  wants 
credit  and  company  enthusiasm.  Be¬ 
cause  the  mind  and  motivations  of 
a  sc  iiMitist  center  on  technical  prob¬ 
lems.  his  excitements  are  hard  to 
communicate.  Hut  this  is  no  different 
than  a  sports  enthusiast  dealing  with 
people  who  don’t  know  his  game  - 
except  that  there  are  more  sports  (*n- 
ihusiasts  than  scientists  in  America. 


This  improved  instrument  is  a 
compact,  rugged  and  highly 
^  sensitive  interference  locator— 
^  with  the  widest  frequency 
range  of  any  standard  avail- 
^  able  unit. 

;  A  Neyv  improvements  in  Model 
500  include:  greatly  increased 
S  sensitivity,  meter  indications 
P  proportional  to  carrier 
strength,  transistorized  poyver 
supply.  Engineered  and  de- 
signed  for  practical,  easy-to- 
operate  field  use,  it  is  the  ideal 
^  instrument  for  rapid  pinpoint- 
i  ing  of  interference  sources  by 
electric  utility  linemen  and  in- 
3  dustrial  trouble  shooters. 

Model  500  tunes  across  the 
M  entire  standard  and  FM  broad- 
^  cast,  shortwave,  and  VHF-TV 
spectrums  from  540  Kc  to  2 1 6 
Me.  For  full  details  send  for 
brochure  IL-102. 
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I  urthermore.  the  scientist  seems  to 
achieve  his  peak  creativity  under 
the  most  inconvenient  situations, 
conditions  that  look  chaotic  to  the 
administrative  eye — and  are.  Over- 
organized  conditions  may  he  more 
convenient  for  a  large  ctmipany.  hut 
they  tend  to  reduce  creativity.  A  few 
years  ago,  a  social  scientist  at  M.l.T. 
studied  21  industrial  laboratories  and 
found  that  optimum  productivity  o(;- 
curred  before  a  group  became  too 
established,  that  the  alert  research  di¬ 
rector  should  deliberately  introduce 
small  changes  in  the  group  structures. 

One  obvious  answer  to  these  prob¬ 
lems  is  to  appoint  a  scientist  as  di¬ 
rector  of  research,  which  brings  up 
the  second  kind  of  flexibility  :  greater 
use  and  acceptance  of  scientists  as 
top  ley  el  executives.  Albert  Siepert. 
of  the  NASA,  over  a  year  ago 
called  attention  to  the  increasing  use 
of  the  scientist-leader  to  direct  and 
control  large  research  staffs.  IVo 
studies  in  the  last  feyv  years  shoyv 
that  many  executives  haye  had  some 
scientific  schooling,  but  very,  very- 
few  rose  to  their  positions  through 
research.  Indeed,  one  student  found 
that  canie  up  through  produc¬ 

tion.  finance,  or  sales.  Even  if  half 
of  them  took  engineering  as  under¬ 
graduates,  much  has  happened  in 
science  during  the  fifteen  or  twenty 
years  when  they  yvere  concentrating 
on  other  matters. 

A  JSetv  Personnel  Concept 

Since  these  men  today  must  in¬ 
creasingly  base  decisions  on  scientific 
developments,  they  must  have  help, 
riiev  can  take  the  advice  of  trained 
people  inside  or  outsicle  the  company. 
Or  they  can  make  sure  that  men  mov¬ 
ing  into  top  positions  have  had  re¬ 
search  careers.  And  the  latter  course 
means  a  neyv  personnel  concej)t  in 
many  firms. 

For  the  company  yvith  its  oyvn  r<*- 
search  facilities,  the  advantages  of 
this  scheme  are  apj)arent.  A  man 
yvho  has  had  a  research  career  in  the 
company  and  has  reached  the  age  at 
yvhich  his  maturity  makes  for  good 
administrative  judgment,  can  best 
evaluate  the  balance  between  com¬ 
pany  objectives  and  its  research  pro¬ 
gram.  Furthermore,  it  seems  to  be 
true  that  administrative  judgment 
improves  with  maturity,  yvhereas 
yvith  some  exceptioris.  the  most  crea¬ 
tive  yvork  in  scientific  research  is 
done  during  the  earlier  years.  Al¬ 
though  many  jieople  noyv  (fuestion 
the  comph'te  reliability  of  Dr.  11.  C. 
Lebman’s  famous  conclusion  ibat  the 
best  y(‘ars  of  creative  research  lie 
belween  25  and  3.5,  there  is  still  a 
good  argument  for  hiring  young  |)eo- 


46 


SIGNAL.  MARCH.  I960 


I 


eins  to 
under 
ations, 
to  the 
Over- 
more 
y.  hut 
A  few 
M.I.T. 
?s  and 
ty  oe- 
le  too 
eh  di- 
oduce 
•tures. 
prol)- 
as  di- 
fis  up 
reater 
^ts  as 
epert. 

am) 
"  use 
t  and 
Fwo 
show 
some 
very 
'ough 
ound 
oduc- 
half 
nder- 
(1  in 
venty 
alinji 


I  in- 
ntifie 
lielp. 
lined 


1  re- 


)t  in 


s  of 
man 
1  the 
’e  at 


pie  to  work  in  the  lal)oratories  and 
watch  them  for  executive  material. 

^ Oung  people  have  not  heen  left 
hehind  hy  the  accelerating  deluge  of 
new  concej)ts  and  results  in  the  sci¬ 
entific  literature.  If  you  look  at  un¬ 
dergraduate  offerings  in  the  science 
departments,  you  find  that  they  look 
more  like  graduate  courses  of  five 
and  ten  years  ago.  hole  new  fields 
have  come  into  being  since  then,  new 
conce|)ts  in  mathematics — such  as  in¬ 
formation  theory.  These  are  really 
new  to  people  trained  ten  years  ago, 
hut  the  \oung  graduate  takes  them 
for  granted.  Most  people  would  have 
a  hard  time  with  the  manuals  that 
the  Army  is  now  sending  to  teen-ager 
rocket  clubs;  the  equations  for  deter¬ 
mining  thrust  coefficients  that  might 
seem  bewildering  to  their  parents  are 
the  language  of  the  hoys’  hobby. 
There  is  a  verv  gradual  trend  toward 
bringing  men  from  the  laboratory  in¬ 
to  executive  roles,  hut  we  cannot 
wait  for  this  to  mature.  These  men 
must  he  in  |)ositions  where  they  can 
take  advantage  of  this  new  age  of 
science  however  great  the  departure 
fr<  )m  tradition. 

And  ‘‘departure  from  tradition  ’  is 
the  key  t<i  my  third  aspect  of  flexibil- 
it\ — the  flexible  mental  outlook.  Bell 
Telephone  Company,  among  others, 
has  felt  this  so  important  that  it  has 
invested  heavily  in  an  already  well- 
known  program  to  counteract  con¬ 
formity  in  management.  Five  years 
a<ro  it  initiated  a  program  of  human¬ 
istic  studies  for  executives  in  several 
colleges.  The  hope  was  that  a  steef)- 
ing  in  economics,  history,  art.  philos- 
o[)hy.  and  the  like  could  inspire  a 
sense  of  the  variety  of  [)ossibilities 
that  an  executive  might  not  have  seen 
in  the  material  crossing  his  desk. 
Professor  Morris  Viteles.  of  the  Uni¬ 
versity  of  Pennsylvania,  believes  that 
the  first  evaluation  surveys  show  that 
the  trainees  were  much  more  open- 
minded  and  receptive  to  new'  ideas 
after  their  year  of  study.  Whether 
there  are  lasting  effects  is  still  un¬ 
certain.  F.ven  if  a  mere  change  in  en¬ 
vironment  |)roduces  some  perspective, 
this  program  and  other  executive 
conferences  and  seminars  are  a  gain, 
not  a  waste.  I  hese  are  part  of  the 
transition,  whereby  the  new  concepts 
of  social  science  are  being  adopted 
hy  management.  For  receptivity  to 
new  ideas  must  be  ^alued.  noncon¬ 
formist  thinking  positively  encour¬ 
aged  before  people  will  begin  stick¬ 
ing  their  necks  out. 

My  fourth  kind  of  flexibility  grows 
out  of  this  last.  1  refer  to  the  need 
for  new  management  techniijues  to 
build  an  organization  that  -will  sup¬ 
port  and  identify  with  conqianv  ol)- 


jectives  and  programs  through  a  real 
understanding  of  them.  On  this  base, 
1  believe,  we  can  develop  greater  cre¬ 
ative  thinking  for  the  good  of  the 
company  and  achieve  a  total,  organ¬ 
izational  flexibility  that  will  enable 
our  staffs  to  meet  new  and  often  un- 
expected  develojiments  without  stag¬ 
gering.  A  great  deal  is  coming  to 
light  today  about  the  functioning  of 
groups  that  will  help  management. 
But  these  ideas  are  new*,  and  only  a 
flexible  mental  outlook  will  be  able 
to  cope  with  them. 

It  is  no  easy  job  that  management 
undertakes  today.  Change  and  the 
speed  of  change  are  the  factors  that 
make  management's  job  the  most  diffi¬ 
cult  assignment  faced  hv  business¬ 
men  in  the  last  hundred  years.  Busi¬ 
ness  today  is  operating  under  a  new- 
set  of  conditions.  Time  is  one  of 
your  most  important  resources  be¬ 
cause  everything  happens  so  much 
faster  that  decisions  must  be  prompt 
and  right.  The  mounting  |)ace  at 
which  the  results  of  increasing  re¬ 
search  make  themselves  felt  threatens 
products  and  processes  with  immi¬ 
nent  obsolescence.  Long-range  plan¬ 
ning  is  more  necessary  than  (*ver 
befon*  and  more  difficult  in  propor¬ 
tion. 

Impressive  as  the  challenge  seems, 
there  are  ways  to  meet  it.  New  man¬ 
agement  techniques  using  mathemati¬ 
cal  and  scientific  skills  and  electronic 
e(|uipment  can  relieve  management 
of  a  significant  amount  of  routine 
problems  and  provide  both  time  and 
more  suitable  data  for  the  important 
decisions  that  onlv  management  can 
and  must  make.  These  develonments 
supply  the  objectivity  that  1  have 
described  and  serve  as  a  real  aid. 
But  they  are  no  substitute  for  peo¬ 
ple.  They  can  do  only  what  some¬ 
one  has  planned,  and  they  cannot 
make  new  decisions  to  meet  new  de- 
\elopments.  Nor.  for  that  matter,  can 
people  adjust  to  such  changes  unless 
management  and  business  organiza¬ 
tions  have  the  flexibility  to  adjust 
without  crisis.  1  have  mentioned  sev¬ 
eral  examples  of  what  1  mean  hv  this. 

In  more  general  terms.  T  am  advocat¬ 
ing  that  management  and  the  whole 
organization  be  so  clear  on  the  major 
objectives  of  one's  business  that  ad¬ 
justment  to  change  is  taken  in  stride 
and  kept  in  perspective. 

With  the  new  management  tools 
and  an  ability  to  tneet  new  situations 
and  ideas  easily.  American  business¬ 
men  can  not  only  exist  in  our  new 
age  of  science  hut  manipulate  it  suc¬ 
cessfully  for  our  own  advantage  and 
for  the  realization  of  a  better  and 
more  peaceful  world. 


Data  Uroec'ssing  E(|iiipmeiit 

{CoiUinued  from  page  V)) 

facilities  can  he  associated  with 
any  particular  central  process¬ 
ing  unit.  Moreover,  the  same 
kinds  of  storage,  communica¬ 
tions  and  input-output  devices 
should  be  usable  with  any  of 
the  machines  developed. 

3.  An  integrated  sub-family  <»f 
data  transmission  and  crypt»>- 
graphic  devices  shall  be  an  in¬ 
tegral  part  of  the  FTeldata  fam- 
ily. 

(k  The  development  of  program¬ 
ming  aids,  including  technicjues 
for  automatic  programming 
shall  be  emphasized  and  given 
equal  priority  with  hardware 
development. 

There  are  a  number  of  computers 
under  development  in  the  Fieldata 
family.  The  parent  machine  of  the 
family  is  the  ANMYK-1  (MobidicI. 
The  first  engineering  test  model  of 
this  computer  is  now  undergoing 
engineering  test  and  evaluation  at  the 
I  SASRDL.  Other  models  are  under 
construction  or  test  at  the  facilities  of 
the  manufacturer,  Sylvania  Electric 
Products  Corp.  This  machine  is  an 
extremely  powerful  general  purpose 
digital  computer  of  the  same  general 
class  as  the  IBM  704,  705  or  709.  It 
is  all  transistorized  and  is  normally 
mounted  in  a  30  foot  military  trailer 
van  which  weighs,  in  all.  6  tons. 
Normally  it  is  equipped  with  8  mag¬ 
netic  tape  transports,  but  the  number 
is  expandable  to  63  in  installations 
where  space  for  the  additional  tape 
transports  is  available. 

The  central  machine  has  a  random 
access  magnetic  corps  memory  with  a 
complete  read  and  write  cycle  of  8 
microseconds.  1  to  7  modules,  each 
of  155.616  bits,  (21.576  Alphanum¬ 
eric  characters)  may  he  used.  Opera- 
tion  speed  is  about  50.(M)0  opera¬ 
tions  second.  (  Add  or  subtract — 16 
microseconds;  multiply — -86  micro¬ 
seconds;  div  ide —88  microseconds.  I 
A  random  access  disc  file  of  50  mil¬ 
lion  hits  will  he  provided  with  at 
least  one  model  of  the  xMoBiDic.  In¬ 
put-Output  facilities  are  typically 
tailored  to  the  particular  application 
to  which  ijie  machine  is  to  be  applied. 

The  other  members  of  the  F  ieldata 
family  are  very  similar  in  general 
design  concepts  to  the  AN/M\K-1. 
The  AN7MYK-2  (  Mobidk:  B)  is  ])ar- 
ticulaiTy  similar,  utilizing  not  only 
the  same  computer  word  structure, 
instruction  list  and  peripheral  eijuip 
merit,  hut  also  it  utilizes  completely 
interchangeable  circuits  and  packag¬ 
ing.  It  is  basically  a  duplex  Mobidic: 

{Continued  on  page  60) 


I960 


SIGNAL.  MARCH.  I960 


47 


A  COAL  AND  A  CHALLENGE 


for  the  community,  industry  and  military 


by  MAJOR  GENERAL  FRANK  W.  MOORMAN 
Signal  Officer,  Supreme  Headquarters, 
Allied  Powers,  Europe 


On  th(‘  rrr  of  his  departure  as  (Commanding  Oeneral,  I  .S.  Army  Electronic  Proving  Oround,  Ft.  II uachuca,  Arizona,  Majo 
(General  Moornifin  offered  the  following  remarks  at  the  dedication  of  RCCA's  plant  in  I’ail,  Arizona. 


1  HK  Givi.NG  OF  unasked  for  advice, 
or  eveji  asked  for  advice,  is  not  al- 
\va\s  the  lies!  \\a\  to  win  a  heaul\ 
contest.  However,  since  iny  cliances 
of  winnin^^  a  })eauty  contest  are  prol). 
al)l\  slim  anyway.  I  shall  venture 
down  this  danjrerous  road.  First, 
addressinjr  the  scientific  ^^orld  in  gen¬ 
eral.  I  want  to  «iive  it  some  advice. 

I  believe  that  we  must  improve  our 
methods  of  scientific  analysis.  The 
various  scientific  disciplines  are  mov¬ 
ing  forward  at  such  a  rate  and  we 
suffer  from  such  a  plethora  of  knowl¬ 
edge.  tem}jting  fields  of  in(|uiry.  and 
higlds  specialized  experts  that  we 
stand  in  grave  danger  of  rushing  off 
franticallv  in  all  directions  and  ar¬ 
riving  nowhere. 

Speaking  directK  to  the  personnel 
of  Fort  Huachuca.  it  is  my  opinion 
that  \ou  have  a  capahilitv  for  in¬ 
creased  performance  and  that  great 
improvement  can  he  and  must  lie 
achieve“d  in  the  matter  of  arriving  at 
a  logical  and  effective  method  of 
anal\zing  the  prolilems  j)resented  to 
\ou  and  then  jiroceeding  in  accord¬ 
ance  with  this  anaKsis  logically  and 
scientifically  along  the  resultarit  test 
|)atlert)  to  tlie  achievement  of  mean¬ 
ingful  results. 

Something  of  what  I  mean  is  found 
in  the  theor\  of  the  complex  variable 
where  there  is  a  theorem  called 
“analuic  continuation.**  a  thef)rem 
familiar  to  those  of  \ou  who  ha\e 
been)  working  in  the  field  of  network 
s\nthesis.  IfiiefK.  this  theorem  holds 
that  if  a  function  is  single-valued  and 
“analvtic  throughout  a  r(*gion,  it  is 
uni(piel\  (h'termined  hv  its  values 
over  an  arc  or  throughout  a  sub¬ 
region  within  the  given  region.  Sup¬ 
pose  our  given  region  to  be  tlie  battle 
field.  I  he  theorem  statt*s  that  if  the 
value  of  a  function  wliich  partiallv 
des(‘ribes  tlu*  battle  fit*ld  is  known 
precisely  over  an  arc  or  sub-region 
where  measurement  is  allowed,  tlien 
its  value  throughout  the  battle  field 
is  defined.  (]an  we  discover  functions 
which  partially  des(  ribe  a  battle  field 


and  which  are  analvtic?  (*an  we  meas¬ 
ure  the  values  of  these  functions  in 
regiofis  available  to  us?  Fan  we  ap¬ 
ple  the  specific  postulates  of  this 
theorem  to  the  general  solutions  of 
scaVtitific  problems? 

I  maintain  that  we  must  apply  tliis 
theorem  and  like  thecuerns  which 
preciselv  de-lirnit  our  scientific  dilejn- 
mas  if  we  are  not  to  find  ourselves 
stifled  and  swamped  in  a  mass  of 
unintelligible  and  unrelated  solutiems. 

Mv  second  challenge,  again  ad¬ 
dressed  particularlv  to  tlie  personnel 
at  Fort  fluachuca.  has  to  do  specifi¬ 
cally  with  the  battle  field. 

Aci'urate  Fire 

In  all  this  talk  of  space  vehicles, 
missiles,  massive  retaliation  and 
other  aspects  of  modern  war.  one 
tends  to  forget  the  rifhmian.  I  am 
not  sure  that  it  is  apparent  to  manv 
wliat  a  devastating,  dreadful,  terrifv- 
ing  thing  it  would  be  if  we  had  a  rifle 
and  a  rifleman  who  could  fire  accur¬ 
ately  at  a  range  of  .lOO  vards.  \  force 
manned  by  such  riflemen  armed  with 
such  rifles  could  compier  the  world. 
There  is  no  known  jirotection  against 
them.  I  hev  could  not  be  destroved  bv' 
anv  combination  of  weanons  now  in 
the  arsenals  or  on  the  drawing 
boards. 

Sirnilarlv.  a  battle  group  of  rifli*- 
men  and  machine  gunners,  sup¬ 
ported  by  light  artillerv  which  was 
capable  of  placinj:  its  first  round  on 
the  target  would  be  a  scourge  of  the 
modern  battle  field. 

Accurate  rifle  fire*  at  oOO  vards  is 

so  far  as  I  know — not  now  possi¬ 
ble  of  attainment.  On  the  other  hand. 

I  have  the  feeling  more  an  intuition 
than  anything  else  that  first  round 
accuraev  for  light  artillerv  is  within 
the  realm  of  scitmtific  achievement. 

In  order  for  the  artillerv  to  jilace 
its  first  round  on  the  target,  enor¬ 
mous  scientific  advances  must  be 
madt‘.  Th(*v  must  be  made  in  the 
fiiTls  <'f  meteorologv.  automatic  data 
processing,  communications,  combat 


surveillance,  target  acipiisition.  tin 
design  of  weapons,  and  manv  others 
I  cliallenge  the  personnel  at  kor 
Huachuca  to  move  forward  in  thi: 
area  within  tin*  limits  of  their  spe 
cialty. 

\ow  if  the  Armv  Fleet  ionic  I’rov 
ing  (iround  and  the  IFnlio  (.<upora 
tion  of  America  are  going  to  be  abb 
to  solve  problems  of  this  conijilexily 
thev  must  In*  abh*  to  attract  tin*  tvpt 
of  voung  (*ngiin*er  who  has  the  intel 
ligence  and  education  and  the  en¬ 
thusiasm  to  grappli*  with  them.  If  tin 
State  of  Arizona  wishes  to  havi 
voung  (*ngineers  of  this  caliber  conn 
to  live  within  its  borders,  it  must 
provide  a  proper  housing  environ¬ 
ment:  it  must  provide  shops  for  tin- 
ladies  to  spend  tin*  voung  engine(*rs* 
monev  in;  it  must  prov  idt*  schools 
for  the  childr(*n.  And  it  must  prov  ide 
a  system  whereby  voung  engiin*(*rs 

and  the  older  ones  too  for  that 
matter — can  continue  their  scientific 
and  (-ultural  advancement  throughout 
the  jieriod  of  their  working  vears. 
Tho«e  of  vou  here  who  share  mv 
grey  hairs  were*  born  of  an  era  when 
a  voung  man  went  to  school  and 
graduatcfl  from  college  with  a  Mache- 
lor’s  or  a  \Iast(*r's  or  a  Doi  tors  de¬ 
gree.  and  tln*n  either  staved  on  in 
r-ollege  and  taught,  or  went  out  into 
the  wide  world  and  workt*d.  \  work¬ 
ing  (*ngin(*(*r  naturallv  kt*pt  uji  on 
technical  papers  and  attend(*d  tech¬ 
nical  svmposia  and  oth<*rwise  pursued 
his  education,  but  for  all  practical 
purpos(*s  his  classroom  dav-s  ‘were 
over. 

Sci(*nc(*  is  moving  forward  now  at 
such  an  {*normous  rate  that  a  voiini: 
man  graduating  todav  and  entering 
active  prof(*ssional  life  has  a  con¬ 
tinuing  need  for  formal  (*ducatioii 
and  he  must  be  able  to  ac<piirt*  ad- 
vaiu'ed  d(*grt*es  without  interrupt iiyi.' 
his  active  working  caieer. 
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Naneed  deiiree  a  certain  period  <)f 
residenev  on  tfie  eainpu?.  I  his  is  difli- 
eult.  often  inipossihle.  for  a  youri” 
and  ^^enerall)  impecunious  en^nneer 
with  a  wife  and  a  jzrowin^  family. 
The  universities  object  to  hrinjiin.ii 
the  education  to  the  en^dneer  on  the 
jol)  and  jirantin^  him  his  advanced 
decree  because  they  feel  that  jirant- 
in*:  dejirees  in  this  fashion  ma\  low¬ 
er  their  educational  standards.  There 
is  much  justice  in  what  they  say.  A 
uniNersilN.  for  example,  has  a  larjie 
and  well  selected  library.  It  has  avail¬ 
able  on  the  canijius  professors  pro¬ 
ficient  in  main  disciplines  and  al- 
wavs  available  to  the  student  l)od\ 
for  consultation  and  instruction.  It 
has  on  the  campus  an  atmosphere  of 
research,  of  scholarlv  dedication,  and 
in  ^^eneral  it  presents  on  the  campus 
what  is  needed  to  ac((uire  an  ad¬ 
vanced  education,  (dutainlv  the  pr>s- 
sihilitv  that  standards  mav  he  low¬ 
ered  is  a  very  real  one. 

I  sav  that  nm*  must  have  our  cake 
and  eat  it  too. 

Theif*  are  wavs  of  microfilming 
libraries,  (and.  hv  the  use  of  hi^h 
speed  computers,  of  selecting:  hooks, 
or  even  isolated  jiajies.  or  para<rraphs 
from  those  hooks,  and  reprintin’: 
tluMii  (piickly  and  cheaply)  and  mak¬ 
ing  them  available  to  the  student. 

I  here  are  svstems  of  closed  circuit 
television  wherehv  thi  •ou^h  prior  ar- 
ran«:ement  a  student  and  an  instruc¬ 
tor.  separated  by  hundreds  of  miles, 
can  consult  just  as  closelv  as  thou<:h 
thev  occupied  the  same  campus.  An 
installation  such  as  the  new  elec¬ 
tronics  facility  of  HCA  at  Vail.  Ari¬ 
zona.  and  such  as  the  I  .  S.  Armv 
Flectronie  l^rovin^  (Ground.  Fort 
Iluachuca.  can  foster  a  spirit  of 
academic  research  and  can  ‘ret  on 
the  same  team  as  the  universities  in 
the  upholding  <»f  educational  stand¬ 
ards.  d'he  increasin’:  use  (d  air  trans¬ 
portation  can  move  the  student  and 
tiu*  profi’ssor  hack  and  forth  between 
llu'ir  normal  plaeo  of  abode  and 
the  points  where  thev  are  needed. 

I  su’rgest  that  very  short  I  v  the  more 
enlightened  companies  and  jierhaps 
KCA  at  Vail  can  lead  the  wav  in  this 
— will  take  formal  notice  of  the  con¬ 
tinuing  need  for  tlu'  advaneed  edu¬ 
cation  of  their  engineers.  It  would 
not  surpris(*  me  to  find  such  com¬ 
panies  ’.nantin^r  annuallv  a  month 
or  more  of  academic  leave  to  their 
more  talent(*d  voun^  engineers  and 
scientists  for  the  |)urpose  of  juirsuin^ 
formal  courses  of  instruction  and 
ac(juirin^  advanc(*d  d(*^rees. 

We  have  not  arrived  at  this  point 
at  Fort  Iluachuca.  hut  manv  of  our 
personnel  are  taking  college  courses 


at  ni^ht  afid  in  their  spare  time.  The 
I  niversitv  of  Arizona  is  niakin’: 
enormous  contributions  to  the  edu¬ 
cation  of  these  personnel.  I  he  I  ni¬ 
versitv  of  Arizona  has  a  crew  of  detli- 
cated  instructors  who  re<:ularlv  niake 
the  lou’:  trek  hack  and  forth  to  Fort 
Iluachuca.  inort*  for  love  tliaii  for 
money.  I  assure  vou. 

More  must  he  done.  Particularlv 
somethin’:  must  h(‘  tlone  to  make 
availahh*  to  the  scieiitists  and  engi¬ 
neers  at  Fort  Iluachuca  the  oppor- 
tunitv  to  ac(juire  advanced  dejiiees. 
It  is  my  opinion  that  if  Arizona  i> 
to  ‘:row  in  the  wav  in  which  I  have 
everv  confidence  it  will  <:row.  this 
op|)ortunity  must  he  made  available 
throughout  the  state. 

I  have  one  other  point  which 
I  would  like  to  make.  Amou’:  the 
elements  that  induced  the  Armv  to 
locate  the  Flectronie  Frovin^^  (iround 
at  Fort  Iluachuca  was  the  relativelv 
(|uiet  electroniap:netic  efivironment. 
Phis  was  due  to  s|)arse  pojiulation 
and  the  limited  extent  of  heavv  in¬ 
dustrial  operations,  d  he  success  of 
the  electronic  testing  |)ro‘:ram  at  tlu* 
Froviii’:  (Ground  depends  on  main¬ 
tainin’:  this  electromagnetic  (juiet. 

Some  uncontrolled  si’:nals  from 
outside  electronic  sources  and  some 
electrical  noise  alwavs  will  he  un- 
avoidahlv  present  as  an  unwanted 
hack’:round.  hut  this  hack‘:round 
must  he  kept  to  an  acceptable  mini¬ 
mum  level  to  permit  precise  measure¬ 
ments  of  the  |)erformance  parameters 
of  the  eftuipinent  under  test.  The 
preserve  of  the  Army  Flectronie 
Provin<:  Ground  itself  has  tended  to 
detract  from  the  (juiet  environment. 
Giviliaji  communities  have  been  es¬ 
tablished  and  are  expandin’:  in  the 
vicinitv  of  Fort  Iluachuca.  Industrv 
is  ^rowin^  in  the  area  })artly  as  a  re¬ 
sult  of  work  bein’*  done  in  sup})ort 
of  our  testin’:  pro»:ram.  Ibis  im¬ 
poses  responsibilities  upon  both  the 
Proving  Ground  and  on  its  neigh¬ 
bors.  Quiet  electronic  environment  is 
attainable  oidv  through  a  program 
of  cooperation  and  regulation. 

It  is  useless  t(>  conceal  from  our¬ 
selves  the  fact  that  electromagnetic 
radiations  from  ecpjipnient  in  opera¬ 
tion  or  undergoing  test  at  the  Prov- 
ifig  (Ground  mav  on  occasion  inter¬ 
fere  with  television  reception  ami  per- 
haps  with  commercial  ccmmiunica- 
tions.  even  though  our  operations 
art^  fuliv  c'ofisistent  with  the  regula¬ 
tions  of  the  Interdepartmental  Radio 
Aclvisorv  (^)mmittee  and  the  Federal 
('cmimunications  C.ommission.  ^  ou 
mav  be*  assured  that  the  Proving 
(ircmncl  will  be  c'ooperalive  in  ludd- 
in*:  such  interference  to  a  minimum 


and  the  total  inconvenienre  to  (dji 
neighbors  should  be  small  in  com¬ 
parison  to  the  benefits  entailed. 

Or)  the  other  hand,  the  Provini: 
(irounci  would  view  with  i:rave  coti- 
c’ern  the  establishment  of  neaibv. 
high-powered  broadcast  ir)g  -tat  ion- 
in  anv  band  whicdi  causc*d  anv  in¬ 
crease  of  radio  signals  wiihin  the 
fr(*(juenc*v  bands  involved  in  it-  te-t- 
The  Prov  ing  (/round  also  disappr  ov  e- 
of  spurious  electrical  noise  from 
leaky  power  lines,  heavv  electrical 
(Mpiiprnent  improperly  installed  or 
maintained,  and  the  wide  varietv  of 
sparking  or  intermittent  dev  icc- 
w  hich  can  c  reate  broad  band  elec. 
Irical  noise.  Ihe  cfuestion  of  broad- 
cast  inter ferenc’e  phenomerra  is  being 
c‘<»ordinated  through  the  Chief  Signal 
Ollicer.  the  Interdepartmental  Radi(> 
Advisory  (arrnrnittee.  and  the  Fed- 
c*ral  (Communications  Commission, 
and  it  is  hoped  that  difliculties  in 
thi  s  area  c‘an  be  minimized  bv  spec  ial 
attention  to  the  particular  frcM|uencv’ 
allocations  made  in  Southern  Ari- 
zotia.  W  ill)  respect  to  the  elec  tric  al 
noise,  the  Proving  (/round  will  irriti- 
ate  a  program  of  reducing  the  infer- 
fcMence  introduced  by  its  own  facili¬ 
ties.  At  the  same  time  it  looks  con- 
fidcmtlv  to  its  neighbors  for  full  co- 
operatior)  in  assuring  that  Southern 
Arizona  maintains  a  state  of  elec- 
Ironic*  cpjiet. 

I  suggest  that  the  search  for  elc*c- 
Ironic  cpiiet  may  become  intensified 
in  the  next  few  years.  This  is  a  tvpe 
of  sc  ientific  environment  rapidiv  dis- 
appearifig  from  the  nation.  High- 
powered  broadcasting  stations,  tele¬ 
vision  networks  and  the  increasifig 
use  of  electrical  and  electrc)t)ic*  ecjuip- 
ment  throughout  the  count rv  are  dt*- 
stroving  the  capabilitv  to  perform 
certain  tvpes  of  electronic  experi¬ 
mentation  in  nianv  areas.  A  ou  have 
in  Southern  Arizona  the*  exaniple  of 
the  Proving  Ground  seeking  out  this 
cpiiet  spot.  A  Ou  have  the  Association 
of  I  Diversities  for  Research  in  As- 
tronomv  and  the  observatorv  on  Kitt 
Peak,  which  would  not  be  located  in 
this  scc'tion  of  the  country  were  it  not 
for  the  ideal  electronic  conditions 
existing  here.  There  may  be  indus¬ 
tries  who.  as  things  get  worse  in 
other  sections  of  the  count  rv.  will 
seek  to  establish  theniselves  in  a  con¬ 
trolled  elcM'trcmic  environment.  I  sug¬ 
gest  that  it  may  well  be  that  this  con¬ 
trolled  electronic  environment  is  a 
natural  resource  ecjual  in  value  to 
the  State  of  Arizona  as  its  salubriou'^ 
climate  and  its  friendlv  people.  A 
vigorous  effort  to  conserve  this  re¬ 
source  mav  well  pay  large  dividends 
in  coming  vears. 
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Theodore  S.  Gary 
John  J.  Hanselman 
Charles  F.  Home* 
David  R.  Hull 
J.  Harrj  I^Brum 
David  SarnoflT 


Harrj  E.  Austin 
Roland  C.  Davies 
E.  K.  Foster 
Francis  H.  Lanahan 
Joseph  R.  Redman 
Robert  C.  Sprague 
W,  W.  Watts 
Frank  W.  Wozencraft 


1962 


George  W.  Bailej 
Theodore  L.  Bartlett 
Maj.  Gen.  Gordon  A.  Blake, 
USAF 

Ben  S.  Gilmer 
Joseph  E.  Heinrich* 

John  R.  Howland* 

Fred  E.  Moran 
Donald  C.  Power 


1963 


l.eonard  D.  Callahan 

Brig.  Gen.  A.  F.  Cassevant,  USA 

Walter  C.  Hasselhom 

Walter  P.  Marshall 

Henry  J.  McDonald* 

A.  L.  Pachynski 
William  L.  Roberts 
Ellerv  W.  Stone 


The  President,  the  immediate  Past 
President,  the  Vice  Presidents  and 
the  Counsel  are  ex-officio  members 
of  the  Board  of  Directors. 

*  Executive  Committee  Member. 


SKfISAL  Features  Lady  Authors 


Five  articles  liy  the  distaff  members 
of  AF(]K\  will  appear  in  Sk.nal  in 
the  next  few  months,  \\  ritten  by  lady 
authors  with  the  11.  S.  Army  Sijinal 
Corps  at  Fort  Monmontb.  the  artieh‘s 
are  beinji  coordinated  by  Anne  M. 
Stommel,  publications  writer,  F.  S. 
Army  Sifinal  Ibiblications  Ajiency.  who 
snjij'csted  the  idea. 

Tentatividy  scheduled  to  appear  in 
the  .lime,  .Inly.  Aiijinst  and  September 
issues,  the  articles  and  authors  are  as 
follows:  ‘‘Sijinal  (.'orps  Centennial  Cele¬ 
bration”  by  Helen  (].  Phillips.  Director. 
Signal  (!orps  Museum;  “Official  U.  S. 
Army  Photographer’*  and  “Fyes  on  the 
Satellites”  by  Anne  M.  Stommel;  “An¬ 
other  Side  of  Astronomy”  by  Dr.  Fdith 
.1.  Tebo,  Exploratory  Keseandi  Division 
“.S“,  C..S.  Army  Signal  Research  and 
Development  Laboratory;  “A  (.’learing 
Mouse  for  Signal  (iorps  Developments” 
by  Marion  (L  Lally.  Assistant  Flditor, 
I'FC-TAC  (Technical  and  Tactical 
Training  Aid.  \on-I\esident  Conference 
Course) . 


Secretary  Resipius 

AFC  FA  regretfully  received  won!  on 
February  1,  1960.  that  Mrs.  .lulia  God¬ 
frey  has  resigned  her  position  at  Na¬ 
tional  Headquarters  due  to  illness.  Mrs. 
(Godfrey  has  served  outstandingly  with 
AF('KA  for  the  past  twelve  years.  She 
has  worked  closely  with  chapter  affairs 
as  well  as  being  St'cretary  of  the  Asso¬ 
ciation.  For  the  past  several  months  she 
has  been  recuperating  in  Florida. 

All  AFCFA  members  wish  her  a 
"peedy  return  to  good  health. 


Mycalex  Corporation  of  America 

Mycalex  Corporation  of  America, 
a  manufacturer  of  electronic  and  elec¬ 
trical  insulating  materials  and  com¬ 
ponents,  has  rejoined  AFCFA  as  a 
group  member.  Located  in  Clifton. 
N.  .1.,  the  firm  previously  was  an 
AF(d'.\  member  from  19ot  to  1958. 

(amipany  representatives  are  .1.  Tais- 
hoff,  president:  11.  M.  Richardson,  vice 
president;  \\ .  Fondiller,  director;  A.  S. 
Backus,  vice  president-operati<ms;  G.  .1. 
Lynch,  assistant  works  manager:  F.  V. 
deVilleroy.  field  engineer;  R.  F.  ^  oung. 
advertising  and  public  relations  man¬ 
ager:  F.  .\.  Barr,  project  engineer: 
J.  (L  Froemel.  project  engineer  A.  J. 
Monark. 


Report  on  Regional 
J  ice  Presidents  Meeting* 


'Fhe  first  meeting  of  the  regional 
vice  presidents  was  a  success,  accord¬ 
ing  to  Benjamin  11.  Oliver.  AF("FA 
National  President,  win*  presided  at 
the  .lanuary  29th  meeting  in  (^liicago. 

riie  four  regional  vice  jtresident^  at 
tlie  meeting  were  Paul  H.  (!lark.  C.lenn 


1).  Montgomery.  Walter  H,  Pagenkopf 
and  (jeorge  C.  Ruehl. 

Administrative  and  operational  mat¬ 
ters  affecting  the  regional  vice  pre>i- 
dents  and  the  .\F(]FA  chapters  within 
their  geographical  areas  were  discussed 
bv  Mr.  Oliver.  Frank  T.  Ostenberg. 
AFCFA  B  usiness  Manager,  outlined  a 
program  <d  providing  incentives  to  the 
chapters  for  increasing  their  member¬ 
ships,  as  well  as  other  items  which 
should  contribute  to  the  growth  of  the 
Association.  Also  covered  were  organ¬ 
ization  and  business  jirocedures  insti¬ 
tuted  at  National  Headcpiarters  to  pro¬ 
vide  (piicker  and  more  reliable  services 
for  the  entire  membership. 


HiPnorary  Member 


(General  David  M.  Shoup,  Marine 
Corps  (Commandant,  has  become  an 
honorary  life  member  of  AFCCFA.  In 
accepting  the  invitation  which  is  ex¬ 
tended  to  the  chiefs  of  the  military 
services  during  their  term  (d  office, 
General  Shoup  called  for  “the  con¬ 
tinued  success  of  the  Association  in 
firifilling  its  nu»st  necessary  r(de  in 
national  preparedness.” 


Code  Slum's  Chapter  Affiliation 


AFCCFA  National  lleadipiarters  is  in 
the  process  of  emlH»ssing  each  addresso- 
graph  plate  with  a  two-letter  code  to 
designate  the  chapter  affiliation  of  each 
member. 

At  the  same  time,  the  method  for 
determining  a  member’s  chapter  affilia- 
tiim  is  being  revised.  The  policy  of 
assigning  a  member  to  a  chapter  within 
approximately  fifty  miles  of  his  home 
or  business  address,  based  upon  the 
mailing  address  <»f  Sk.nai.,  is  being 
changed.  This  policy  resulted  in  some 
members  n(»t  being  affiliated  with  a 
chapter  and  other  members  being 
assigned  to  one  cliapter.  while  prefer¬ 
ring  to  belong  to  another. 

Under  the  new  method  of  extending 
the  fifty-mile  area  limit,  each  memher 
now  will  be  assigned  to  the  chapter 
nearest  his  home  or  business  address, 
unless  a  preference  is  reipiested. 

In  order  that  the  addressograph 
plates  show  the  c<»rrect  «diapter  affilia¬ 
tion  at  all  times,  members  should  noti¬ 
fy  National  Head(|uarters  or  their  chaji- 
ter  secretary  of  any  (diange  desired, 
d'he  name  and  location  of  the  chapter^ 
mav  be  found  on  pago  51, 


SSR  Ratujiwt  Speaker 

\\  .  W  alter  W  atts,  W  4V  1,  (»roup  Fxec- 
utive  \  ice  President,  Radio  Corporation 
of  America,  will  be  the  guest  speaker 
at  the  Ninth  Annual  Single  Sidehand 
Bamjuet.  March  22.  at  the  Hotel  Stat- 
ler  Hilton.  New  York  City.  An  AFCFA 
Director.  Mr.  Watts  will  discu'^s  “I’lie 
Changing  Shap»*  of  Fh'ctronic'i.” 
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NEW  MEMBERS 


Listed  below  are  new  members  of  the  AFLKA  who  luive  joined  the  Association 
during  the  month  of  January.  Mernlfers  are  listed  under  the  chapter  with  which 
they  are  affiliated.  1  he  t  ebruary  listing  will  appear  in  the  April  issue. 


New  Life  Member 
Southern  California 

l^ay  K.  Meyt^rs 


Atlanta 

(]a|)t.  Maurice  J.  Castille 
(Hilaries  Jackson 
W  illiam  L.  Adams 
John  H.  Shecly 
L.  H.  Burch.  Jr. 

Angnsta~Fort  Gordon 

(lapt.  James  I).  Funderlmr^ 

Cap!.  John  W  .  Harrinjiton 
Nt  Lt.  Richard  S.  Ihdlenz 
Capt,  Jo>eph  I).  St  row  d 
Lt.  (]ol.  James  W  .  Ifeatwolfe 
Mai(>r  W  illiam  P.  Caskey 

lioston 

Richard  L.  Kile 
LCdr.  (ieorge  F.  l^all 
W  ilhelm  J.  Nelson 
Ft.  (]ol.  Alvah  K.  Bormari 
Lt.  James  L.  liennett 
(F  Arthur  Smith 

I. t.  James  M.  Hlenkhorn 
Leon  W  .  W  eir.  Jr. 

Major  Norman  Gertz 
(diaries  IL  McLeod 
David  \.  Healey 

Chicago 

J.  (F  W  ells.  Jr. 

M.  J.  \(»tava 
FIdrod  H.  DuSold 
Lucius  (F  Cushinjr 
Mar>hall  P.  Gordon 
Fmil  J.  Sedik 

S.  H.  Bils.  Jr. 

Ilerhert  IL  Klopp 
( ]a>imir  (F  AiijiuMin 

Decatur 

l)a\id  F.  Ravhill 
Ox  ar  F.  Brown 
Ralph  Henry 

Detroit 

Major  Richard  W.  Swcu'-on 

Fftrt  Monmonth 

2nd  Lt.  James  K.  Bow<*rs 

W  alter  C.  Werner 

CpI.  John  F.  X.  Mannix 

1st  Lt.  J'homa>  F.  \  an  Natta.  Jr. 

(.'apt.  Rcdiert  J.  W  rijilit 

llaiidd  F.  (iailup 

(ieorjie  Berman 


(hi If  Coast 

M'Sjit.  FIdred  L.  Jenkins 
('apt.  .\ndrew'  H.  Monas 
Leonard  C.  W  hitsitt 
.S-.SiTt.  Karl  H.  Mayes 
Lt.  Robert  W .  Moore 
Phyllis  B.  Folk 
Dori*^  M.  W  eilhacher 

London 

(dd.  Jack  F.  .'^andeis 
R(d»ert  F.  Blaisi* 

(Fir.  .Mexander  M.  .\itken 
Cdr.  J.  I).  Per<  y 
\ir  Comdr.  (F*dric  A.  Bell 
W  illiam  F.  RowlamL 

.\>ir  York 

Joseph  R.  Tush* 

.'s.  M.  Thomas 

Robert  S.  Stoll 

Joseph  Saloom 

LCdr.  A.  Russell  riiompson 

(ieorjie  W  .  Hutchinson 

J'homas  Holmes 

James  L.  Finper 

Martin  W.  Ledwitz 

Dr.  W  illiam  Fondiller 

(ieor^e  J.  Lynch 

Richard  F.  F Oung 

Francis  A.  Barr 

Howard  W  ,  Levison 

riiomas  F.  Lo(jiudice 

1).  .1.  (ialvan 

P.  F.  Andrepont 

W  .  F.  Steinberg 

Mien  J.  (iugler 

Fdward  R.  Macmillan 

Morth  Caridina 

Mason  B.  W  iley 
Maj.  Frank  R.  Brown 

iSort Invest  Florida 

I'imotliv  R.  Long 
Paul  iT.  Weeks 

Orange 

(lharles  B.  Faton 

Faris 

R.  L.  Bertmottiere 

Mortheastern  (J nhersity 

Thomas  J.  Zazulak 
Robert  M.  Zaruha 
Robert  M.  W  eiss 
Barton  B.  Price 
Lawrence  1).  Murphy 
Gmald  M.  Murphy 


Maurice  W.  LaFlamme 
Louis  Kardoose 
Leo  f'.  Dunphy 
Ronald  F.  Angelo 
Bruce  (i.  McNeill 
Louis  F.  Ziskind 
Thomas  P.  J'aranto 
Joseph  J.  .Siano 
Richard  .M.  McMorrow 
Paul  F.  Kaspero\icz 
Paul  G.  Jorclan 
(ieorge  J.  Jackson 
William  F.  Arnistrmig 
Paul  (F  .\gnew 

Philadelphia 

Fred  F.  Bartlett 
11.  F.  Kazanowski 
Leo  L.  N  et  w  ig 
John  B.  Dewidf 
David  M.  Biherman 

Rocky  Mountain 

Major  Fdward  T.  Pompea 
T-Sgt.  M.  Fritton 
.Maj.  Charles  (F»x 

Rome-Ctica 

Robert  L.  Domhrausky 
John  M.  D’.Neil 
.Arthur  1.  Oppenheim 
Forry  W  .  .'^tauffer 
Robert  IL  Owen 

San  Die  gif 

Thomas  R.  Brown 

San  Francisco 

Thomas  I).  Boyd 
W  illiam  W  .  Moulden 
Fred  Paradise 
W  illiam  O.  Craddock 
W  illiam  11.  Heflin 
Douglas  .Spence 
Keith  (].  Johnston 
Richard  J.  W'eyhrich 

San  Jnan 

(Jiester  F.  Cox 

Scott-St.  Louis 

Maj.  James  IL  (.'orhitt 

Seattle 

Mvron  R.  .^niifh 

South  Carolina 

(Fipt.  W  illiam  K.  Sutton 

South  Texas 

Maj.  (  ien.  Millard  Lewis 


.S  out  her  n  Cali  forn  i  a 

Leroy  .A.  Hough 

Lt.  (Fd.  frank  (F  (]asserl\ 

.1.  K.  Rocks 

Joseph  F.  JFdu’as 

Lt.  Col.  John  W  .  I'homp-'on 

Paul  (f.  Homeyer 

Syracuse 

Da\id  ().  (.'base 
rhoma"  (F  (Fmtore 
Fdgar  F.  (Fiild 
Douglas  L.  Deal 
.Aubrey  J.  .Northrop 
George  1).  Prestwich 
W  illard  .S.  Cahill 
.’''herrnan  L.  Forsyth 
.lack  .M.  Bellinger 
Richard  (].  Frank 
Fdward  Graham 
James  1).  Jackson 
Duane  (F  Lawton 
Richard  J.  Looney 
Stuart  F.  Mastin 
Lionel  H.  Naum 
John  D.  Porter 
Donald  W  .  Scott 
(Fvil  L.  Smith 
Paul  H.  Winter 
I  homas  A.  Parsons 
John  ('.  Northrop 
(dement  J.  l.crro 
James  W.  Downs 
Richard  R.  Perkins 
Richard  W  .  Pritchard 
Donald  W.  Harvey 
(diaries  \.  Fenn 
.|o>eph  11.  Fichel 
Albert  IL  (diisrnark 
Richard  1).  .^ims 
Morton  W  hippie 

Tokyo 

Frank  1).  Hal  I  worth 

Washington 

General  David  M.  .'^Imnp 

Richard  (F  PalnuM 

Robert  Taylor 

Lt.  (Fd.  Harry  F.  Bere>ford.  Jr 

Herbert  L.  Faker 

Rodney  McDonough 

Francis  A  Him  hion 

James  P.  (]ook 

\  ictor  F.  Fvans 

W  .  (Firlos  O.  Fox 

Lawrence  F.  Parachini 

Member  at  Large 

R.  F.  White,  Dugway,  I  tab 
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AF€EA  Sustaining  and  Group  Members 

Communications — Electronics — Photography 

Listed  below  are  the  firms  who  are  sustaining  and  group  members  of  the  Armed  Forces  Communications  and  Electronics  Association. 
By  their  membership  they  indicate  their  readiness  for  their  share  in  industry's  part  in  national  security.  Each  firm  nominates  severai 
of  its  key  employees  or  officials  for  individual  membership  in  AFCEA,  thus  forming  a  group  of  the  highest  trained  men  in  the  elec¬ 
tronics  and  photographic  fields,  available  for  advice  and  assistance  to  the  armed  services  on  research,  development,  manufactur¬ 
ing,  procurement,  and  operation. 


Sustaining  Members 

Cook  Electric  Co. 

International  Telephone  & 

Telegraph  Corp. 

IVew  York  Telephone  Co, 

Group  Members 

Adler  Electronics,  Inc. 

Admiral  Corp. 

Allied  Control  Co.,  Inc. 

Allied  Radio  Corp. 

American  Cable  &  Radio  Corp. 
American  Institute  of  Electrical 
Engineers 

American  Machine  &  Foundry  Co. 
American  Radio  Relay  League 
American  Telephone  &  Telegraph  Co. 
American  Telephone  A  Telegraph  Co., 
Long  Lines  Dept. 

Amphenol/Borg  Electronics  Corp. 
Anaconda  Wire  A  Cable  Co. 

Andrew  Corp. 

Arnold  Engineering  Co. 

Atlas  Film  Corp. 

Atlas  Precision  Products  Co. 

Automatic  Electric  Co. 

Automatic  Electric  Sales  Corp. 
Automatic  Telephone  A  Electric  Co., 
Ltd. 

Aiitonelics,  Division  of  North  American 
Aviation,  Inc. 

Barry  Controls,  Inc. 

Beiser  Aviation  Corp. 

Bell  Telephone  Company  of  Pa. 

Bell  Telephone  Laboratories,  Inc. 
Bendix  Radio  Division,  Bendix  A\ia- 
tion  Corp. 

Bliley  Electric  Co. 

British  Thomson-IIouston  Co,,  Lid. 
Bruno'New  York  Industries  Corp. 

Budd  I^wyt  Electronics,  Inc, 

Burroughs  Corp. 

California  Water  A  Telephone  Co. 
Cambridge  Thermionic  Corp. 

Capitol  Radio  Engineering  Institute, 
Inc. 

Carolina  Telephone  A  Telegraph  Co. 
Central  Technical  Institute 
Chesapeake  A  Potomac  Tel.  Co. 
Cincinnati  A  Suburban  Bell  Tel.  Co. 
Collins  Radio  Co. 

Columbia  Broadcasting  System,  Inc. 
Coiitravfs  Italiana 

Convair,  Division  of  General  Dynamics 
Corp. 

William  C.  Copp  &  Associates 
Copperwfid  Steel  Co. 

Cornell-Diihilier  Electric  Corp. 

A.  C.  Cossor  Ltd. 

Craig  Systems,  liic. 

Crosley  Division-Avco  Corp. 

Decca  Navigator  Co.  Ltd. 

Designers  For  Industry,  Inc. 

Diaiii«iii«l  >».ue  lelephone  Co. 
Dictaphone  (Jorp. 

Du  Kane  Corp. 

Du  M<inl.  Allen  B.,  Laboratories,  Inc. 
Eastman  Kodak  Co. 


Electronic  Associates,  Inc. 

Electronic  Communications,  Inc. 

Elgin  Melalformers  Corp. 

Fairchild  Camera  &  Instrument  Corp. 
General  Analysis  Corp. 

General  Aniline  A  Film  Corp. 

General  Communication  Co. 

General  Electric  Co. 

General  Electric  Co.,  Defense 
Systems  Dept. 

General  Telephone  A  Electronics  Corp. 
Gilfillan  Bros.,  Inc. 

Globe  Wireless,  Ltd. 

Gray  Manufacturing  Co. 

Hallamore  Electronics  Co. 

Hallicrafters  Co.,  The 
Haloid  Xerox  Inc. 

Hazeltine  Electronics  Division, 
Hazeltine  Corp. 

Ileinemann  Electric  Co. 

Hoffman  Laboratories,  Inc. 

William  F.  Hogan  Associates,  Inc. 
Hughes  Aircraft  Co. 

Illinois  Bell  Telephone  Co. 

Indiana  Bell  Telephone  Co. 

Indiana  Steel  A  Wire  Co. 

Institute  of  Radio  Engineers 
Instruments  for  Industry,  Inc. 
International  Business  Machines 
International  Resistance  Co. 

Jacobsen  Manufacturing  Co. 

Jansky  A  Bailey,  Inc. 

Jerrold  Electronics  Corp. 

Kellogg  Switchboard  A  Supply  Co. 
Kleinschmidt  Laboratories,  Inc. 

I^eirh  Sales  Corp. 

Lenkurt  Electric  Co, 

Ling-Altec  Electronics,  Inc. 

Litton  Industries,  Inc. 

Ix>ckheed  Aircraft  Corporation 
Marhlett  Laboratories,  Inc. 

Magnavox  Co, 

Marconi’s  Wireless  Telegraph  Co,  Ltd. 
Materiel  Telephonique  f!o. 

McCoy  Electronics  Co, 

Michigan  Bell  Telephone  Co. 
Montgomery  Co.,  The 
Motorola  Inc. 

Mountain  States  Telephone  A  Tele¬ 
graph  Co. 

Mullard  Ltd. 

Muter  Co.,  Rola  A  Jensen  Divisions 
Mycalex  Cor|>oration  of  America 
National  Co.,  Inc. 

Nems-CIarke  Co.,  Div.  of  Vitro  Corp. 
of  America 

New  England  Tel.  A  Tel.  Co. 

New  Jersey  Bell  Telephone  Co. 

North  Electric  Co. 

Northwestern  Bell  Telephone  Co. 

Oak  Manufacturing  Co. 

Ohio  Bell  Telephone  Co. 

O’Keefe  A  Merritt  Co. 

Pacific  Mercury  Television  Mfg.  Corp, 
Pacific  Telephone  A  Telegraph  Co. 
Packard-Bell  Electronics  Corp. 

Page  Communications  Engineers,  Inc. 
Phelps  Dodge  Copper  Products  Corp. 
Philco  Corp. 

Photographic  Societv  of  America 


Plessey  Co.,  Ltd. 

Prodelin  Inc. 

Radiation,  Inc. 

Radio  Corporation  of  America 
Radio  Corporation  of  America, 
Astro-Electronic  Products  Div. 

Radio  Corporation  of  America, 
Defense  Electronic  Products 
RCA  Great  Britain,  Ltd. 

Radio  Engineering  Laboratories,  Inc. 
Radio  Frequency  Laboratories,  Inc. 
Ramo-Wooldridge,  Division  of 
Thompson  Ramo  Wooldridge  Inc. 
Raytheon  Co. 

Red  Bank  Division, 

Bendix  Aviation  Corp. 

Reeves  Instrument  Corp. 

Rixon  Electronics,  Inc. 

Rocke  International  Corp. 

Saxonburg  Ceramics,  Inc. 

Scanner  Corporation  of  America,  Inc. 
Servo  Corporation  of  America 
Singer  Manufacturing  Co.,  The 
Military  Products  Division 
Smith-Corona  Marchant  Inc., 

Research  and  Development  Division 
Society  of  Motion  Picture  A  Television 
Engineers 

SoundScriher  Corp,,  The 
Southern  Bell  Telephone  A  Telegraph 
Co. 

Southern  New  England  Telephone  Co. 
Southwestern  Bell  Telephone  Co. 
Sperry  Gyroscope  Co,,  Division  of 
Sperry  Rand  Corp. 

Sprague  Electric  Co. 

Stackpole  Carbon  Co. 

Standard  Electronics  Co. 

Standard  Telephones  A  Cables,  Ltd. 
Stanford  Research  Institute 
Stewart-Warner  Corp. 

Strom  berg-Carlson  Co.,  Division  of 
General  Dynamics  Corp. 

Surprenant  Mfg.  Co. 

Sylvania  Electric  Products,  Inc. 
Technical  Materiel  Corp.,  '^e 
Telectro  Industries  Corp. 
Tele-Dynamics,  Inc. 

Telephonies  Corp. 

Teleprinter  Corp. 

Teletype  Corp. 

Texas  Instruments  Incorporated 
T.M.C.  (Canada)  Ltd. 

Trans-Sonics,  Inc. 

Tung-Sol  Electric,  Inc. 

Union  Carbide  Corp. 

United  Telephone  Co. 

United  Transformer  Co. 

Varian  Associates 

W^ebcor,  Inc.,  Government  Division 
West  Coast  Telephone  Co. 

Western  Electric  Co.,  Inc. 

Western  Union  Telegraph  Co. 
Westinghoiise  Electric  Corp. 

Westrex  ('orp. 

Wheelock  Signals,  Inc. 

Wilcox  Electric  Co.,  Inc. 

Wisconsin  Telephone  Co. 

Wollcnsak  Optical  Co. 

Zenith  Radio  Corp. 
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how  to  reduce  down-time 
on  telegraph  and  data  transinission  circuits 


s  iu‘\v  IVIfgraph  Distortion  Monitoring  SNstein  iTDMSl 
provides  in  one  compact  asseniMy  complete  testing,  monitoring  and 
signal  wavedorm  analyses  of  telegraph  circuits  and  data  transmission 
lin(*s.  This  versatile  unit  makes  possible  on-line  quality  control 
of  communications  links.  It  indicates  malfunctions,  analyzes  their 
causes— without  interrupting  the  llow’  of  trallic. 

The  Radiation  TDMS.  with  miniaturized  components  for  space¬ 
saving  compactnt'ss.  can  replace  most  test  ecjuipment  now  retjuired 
for  teletype  maintenance  and  monitoring.  Thus,  in  addition  to  re¬ 
ducing  circuit  outage,  the  TDMS  permits  reduction  of  test  ecjuip¬ 
ment  costs  and  increases  maintenance  efUciencv.  I’ortahilitv  is 
achiey  t‘d  at  the  “’j)ush  of  a  hutton*’. 

kor  a  detailed  d(“scrij)tion  of  the  oj)eration  and  ca|)al)ilities  of  th(‘ 
TDMS.  write  for  Rrochure  RAD  K-IOOR.  Address  Radiation  In- 
cori)orated.  De|)t.  S3.  Melhourne.  Vhi. 


THE  ELECTRONICS  FIELD  ALSO  RELIES  ON  RADIATION  FOR  .  .  . 

RADIPLEX— 50— channel  low-level  multiplexer  with  broad 
data  processing  applications.  Features  rugged  solid- 
sfate  circuitry,  almost  unlimited  programming  flexibility, 
unique  modular  construction  for  compactness  and  excep¬ 
tional  ease  o*  operation  ond  maintenance. 

RADICORDER— Mulfistylus  recorder  provides  high-speed 
instantaneous  readout  for  wide  range  of  data  acquisi¬ 
tion  or  processing  systems.  Eliminates  necessity  of  elec¬ 
tronically  translating  complete  data,  thereby  reduces 
computer  work  loads. 

TELEMETRY  TRANSMITTER-Model  3115  is  a  rugged- 
ized  215-260  MC  unit  with  extremely  linear  FM  output 
under  the  most  severe  environmental  conditions.  With 
its  record  of  outstanding  performance  in  many  missile 
( 'ograms.  Model  3115  is  specified  by  leading  missile 
r.ionufacturers. 


RADIATION 


See  our  display  at  the  Radio  Engineering  Show,  Booth  3003  -  3004 
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AFCEA  CHAPTERS  AND  CHAPTER  OFFICERS 


REGIONAL  VICE  PRESIDENTS 


Region  A: 
Region  B1: 


Region  B2: 


Region  C: 


Region  D: 


Region  B: 


Region  P: 


G.  D.  Montgomery,  ATAT  Co.,  32  Ave.  of  the  Americas,  New  York,  N.  Y.  New  England  States,  New  York,  New  Jersey, 
George  C.  Ruehl,  Jr.,  Electronic  Specialties  Co.,  2118  St.  Paul  Street,  Baltimore,  Md.  Delaware,  District  of  Columbia, 
Maryland,  Eastern  Pennsylvania  and  Virginia. 

Paul  H.  Clark,  Radio  Corporation  of  America,  224  N.  Wilkinson  St.,  Dayton,  Ohio.  Kentucky,  Ohio,  West  Virginia  and 
Western  Pennsylvania. 

W.  K.  Mosley,  Southern  Bell  TAT  Co.,  Hurt  Bldg.,  Atlanta,  Ga.  Southeastern  States  along  Atlantic  and  Gulf  coasts— 
from  North  Carolina  to  Louisiana  including  Tennessee. 

Maj.  Gen.  Harry  Reichelderfer,  USA  (Ret.),  Southwest  Research  Institute,  8500  Culebra  Rd.,  San  Antonio,  Tex.  New  Mexico, 

Texas,  Oklahomo,  Arkansas. 

Walter  H.  Pagenkopf,  Teletype  Corp.,  5555  Touhy  Ave.,  Skokie,  III.  Michigan,  Indiana,  Illinois,  Wisconsin,  Minne¬ 
sota,  Iowa,  Missouri,  Kansas,  Nebraska,  North  Dakota,  South  Dakota,  Wyoming,  Colorado. 

Ray  E.  Meyers,  717  Anderson  Way,  San  Gabriel,  Calif.  Arizona,  Utah,  Nevada,  California,  Idaho,  Oregon,  Mon¬ 
tana  and  Washington, 


CHAPTERS:  PRESIDENTS  AND  SECRETARIES 


ARIZONA:  Pres. — Lt.  Col.  Lloyd  Snapp, 
USAR  (Ret.),  General  Analysis  Corp.,  P.O. 
Box  766,  Ft.  Huachuca,  Ariz.  Sec. — John 
M.  Kelly,  62428  Stedman  St.,  R.  Huachuca. 

ATLANTA:  Pres.—A.  E.  Arnold,  Western 
Union,  48  Marietta  St.,  N.W,,  Atlanta,  Ga. 
Sec. — A.  M.  Wilson,  Southern  Bell  TAT 

Co.,  51  Ivy  Street,  N.E. 

AUGUSTA-PORT  GORDON:  Pres.— L.  C. 
Phillips,  So.  Bell  Tel.  A  Tel.  Co.,  937 

Greene  St.,  Augusta,  Ga.  Sec. — Orian 
Niehuss,  So.  Bell  Tel.  A  Tel.  Co.,  937 

Greene  St.,  Augusta,  Ga. 

BALTIMORE:  Pres. — J.  Walton  Colvin,  Ben- 
dix  Radio  Div.,  Towson,  Md.  Sec.— Ray 
Moore,  Hoover  Electronics  Co.,  Timonium, 
Md. 

BOSTON:  Pres.  —  Col.  Sidney  S.  Davis, 

PMST,  Northeastern  University,  Boston, 
Mass.  Sec.  —  William  Melanson,  Cam¬ 
bridge  Thermionics  Corp.,  "447  Concord 
Ave.,  Cambridge. 

CENTRAL  PLORIDA:  Sec.— Russell  R.  Ran- 
dell,  208  So.  Manhattan  Ave.,  Tampa,  Fla. 

CHICAGO:  Pres.— William  L  McGuire, 
Automatic  Electric  Co.,  Box  35,  Northlake, 
III.  Sec.  —  Sanford  Levey,  Allied  Radio 
Corp.,  100  N.  Western  Ave.,  Chicago,  III. 

DAYTON -WRIGHT:  Pros. —  William  H. 
Shade,  General  Mills,  Inc.,  2600  Far  Hills 
Bldg.,  Dayton.  Sec.— Cecil  Hill,  General 
Electric  Co.,  333  W.  1st  St.,  Da^on. 

DECATUR:  Pres.— Capt.  Frank  Matz,  505 
Nelson  Blvd.,  Decatur,  III.  Sec. — David 
Honn,  659  W.  William  St.,  Decatur.  III. 


Hqs.  Third  Air  Force  (30CE),  APO  125,  SAN  DIEGO:  Pres. — Cmdr.  Samuel  Freed- 
N.  Y.,  N.  Y.  Sec.  Lt.  Col.  Richard  F.  man,  Chemalloy  Electronics  Corp.,  Gilles- 
Amann,  3rd  Comm.  Group,  APO  125,  pie  Airport,  Santee,  Calif. 


N.  Y.,  N.  Y. 

LOUISIANA:  Pres. — Wesley  P.  Massey,  New 


SAN  PRANCISCO:  Pres.— H.  L.  Schnoor, 
Pacific  Tel.  A  Tel.  Co.,  140  New  Mont- 


Orleans  Pub.  Svee.,  317  Baronne  St.,  New  gomery  St.  San  Francisco  5,  Cal.  Sec — 


Orleans,  La.  Sec. — A.  Bruce  Hay,  South¬ 
ern  Bell  Tel.  A  Tel.  Co.,  520  Baronne  St., 
New  Orleans. 


Elmo  Simmons,  Pacific  Tel  A  Tel.  Co.,  140 
New  Montgomery  St.,  San  Francisco  5, 
Cal. 


MONTGOMERY:  Pres.— Lt.  Col.  Herbert  SAN  JUAN:  Pres.— Cdr.  Harry  C.  Rodin, 
Herman,  Air  Command  A  Staff  College,  USN,  1 0th  Naval  District,  U.  S.  Naval  Sta., 
Maxwell  AFB,  Ala.  Sec.— Luther  L.  Hall,  San  Juan,  P.  R.  Sec.— Albert  R.  Crumley. 

703  Belvedere  Drive.  Montgomery.  Ala.  Crumley  Radio  Corp.,  Box  10073,  Caparra 

NIW  YORK:  Pres,— Honry  R.  Bang,  New  . aH d  o*j  n-i 
York  Telephone  Co.,  140  West  St.,  New  SANTA  BARBARA:  Prst.—RAdm  Clarenz, 
York  7,  N.  Y.  Sec.-Thomas  Brown  IV,  New  C.  Ray  63  Manianita  Lane,  Star  Route 


York  Telephone  Co.,  Rm.  2011,  140  West 
St.,  New  York  7,  N.  Y. 


Santa  Barbara,  Cal.  Sec. — Walter  W, 
Montgomery,  Raytheon  Co.,  P.  O.  Box  636, 
Santa  Barbara. 


NORTH  CAROLINA:Pres.—W.  Thornas  Ed-  scOTT-ST.  LOUIS:  Pres.  — Col.  George  A. 

^  r  Hq.  AACS,  DCS/COMM,  Scott 

240,  Charlotte,  N.  C.  Sec.— John  C.  Co-  III.  Sec.  — Allan  L.  Elsenmayer.  P.O. 

ley,  Carolina  T4T  Co.,  517  Hay  St..  Fay-  ....  ,  .  ' 


H  '  Bo«  456,  Trenton,  III. 

o  Q  SEATTLE:  Pres. — Cdr.  Leo  J.  Larkin,  Naval 

Communications  Station  Seattle,  Seattle 

SeC;-Robert  J  Novak,  AT4T  Co..  212  No.  N.  E.,  Seattle  15,  Wash. 


St.  Paul  St..  Dallas.  ’  ' 

iiKiii/rDCfTV  TAO  SOUTH  CAROLINA:  Pres— E.  D.  Bigger 
NORTHEASTERN  UNIVERSITY:  360  i. 


UKiricyicnrr  .  .ou  Charleston  Naval  Shipyards. 

Huntington  Ave.  Boston  15.  Mass.  Div.  charleston.  S.  C.  Sec.-Donald  D.  Harris. 
A:  Pres— Albert  V.  Short;  D.v.  B:  Pres.—  Southern  Bell  TAT  Co..  Owen  Bldg.,  Co- 
Harry  Giberson.  I^^^bia.  S.  C. 


PORT  MONMOUTH:  Pres— Norman  K. 
Freeman,  Stromberg-Carlson,  P.  O.  Box 
127,  Shrewsbury,  N.  J.  Sec. — Harry  C. 
Ross,  Box  249,  Hillside  Rd.,  Atlantic  High¬ 
lands,  N.  J. 

PRANKPURT:  Treas. — Ralph  L.  Prokop, 
USA  Procurement  Center,  APO  757,  N.  Y. 


GULP  COAST:  Pres. — Lt.  Col.  George  S. 
Walborn,  174  St.  Andrews  FWY,  Biloxi, 
Miss.  Sec. — Leland  E.  Kelly,  104  45th  St., 
Gulfport,  M  iss. 

GREATER  DETROIT:  Pres.— Maj.  Carl  L 
Lisbeth,  CAE  Staff,  Hq.  30th  Air  Div., 
Belleville,  Mich.  Sec. — J.  R.  Saxton,  Mich¬ 
igan  Bell  Telephone  Co.,  1109  Washington 
Blvd.  Bldg.,  Detroit. 

HAWAII:  Pres. — Robert  Lowrey,  Hawaiian 
Telephone  Co.,  Box  2200,  Honolulu,  T.  H. 
Sec. — Francis  Medeiros,  Hawaiian  Tele¬ 
phone  Co.,  1130  Alakea  Street,  Honolulu, 
T.  H. 


NORTHWEST  fLO/2/DA;  Pres.— Sam  Love,  SOUTH  TEXAS:  Pres.  —  Col.  Hugh  F. 
Jr.,  Southern  Bell  TAT  Co.,  Pensacola,  Fla.  Moreland,  U.S.A.F.  Security  Service,  San 
Sec.— Lt.  Col.  Leroy  T.  Souders,  P.  O.  Box  Antonio,  Tex.  Sec.— John  D.  Rainbolt, 
302,  Shalimar,  Fla.  Southwestern  Bell  Tel.  Co.,  301  Broadway, 

ORANGE:  Pres. — Maj.  Morris  Muse,  USAF,  San  Antonio. 

Hq.  Air  Rescue  Service,  Orlando  AFB,  SOUTHERN  CALIPORNIA:  Pres.  —  John 
Fla.  Sec. — Lt.  Col.  James  A.  Trutter,  W.  Inwood,  Western  Union,  745  So.  Flow- 

Radiation  Inc.,  P.O.  Box  6904,  Orlando,  er  St.,  Los  Angeles.  Sec. — D.  G.  Soergel, 

Fla*  Development  Planning,  1700  E.  Imperial 

PARIS:  Pres. — Rear  Adm.  Henry  C.  Bruton,  Highway,  El  Segundo,  Cal. 

Hq.  US  EUCOM,  C-E,  APO  128,  New  SOUTHERN  CONNECTICUT:  Pres.— John 
York.  Sec. — Lt.  Col.  Philip  H.  McCorkle,  N.  Higgins,  KIP  Electronics  Corp.,  29  Hol- 

Hq.  US  EUCOM,  Comm-Elect.,  APO  128,  ly  PL,  Stamford,  Conn.  Sec. — J.  A.  Leo- 

New  York.  pold.  Dictaphone  Corp.,  375  Howard  Ave., 

PHILADELPHIA:  Pres.— Robert  G.  Swift,  , 

Bell  Tel.  Co.  of  Pa.,  121  N.  Broad  St.,  SWITZERLAND:  Pres.  Capt.  Gerald  C. 
Philadelphia,  Pa.  Sec. — T.  D.  Callahan,  Gross,  USNR,  Inti.  Telecommunications 

Jr.,  Bell  Tel.  Co.  of  Pa.,  1835  Arch  St.,  Union,  Geneva.  Sec.— Robert  V.  Lindsey, 

Philadelphia,  Pa.  Telecommunications  Union,  Geneva. 

PHILIPPINE:  Pres.— Lt.  Col.  Sidney  A.  Pres^Colin  W.  Getz,  New 

Goldman,  1961st  AACS  Sqdn,  APO  74,  York  Telephone  Co.,  108  West  Fayette  St., 


Syracuse,  N.  Y.  Sec. — John  G.  Labedz, 
Lyndon  Road,  Fayetteville,  N.  Y. 


KANSAS  CITY:  Pres.— Col.  Leslie  C. 

Heartz,  13604  Applewood  Drive,  Gra  nd- 
vlew.  Mo.  Sec. — Charles  E.  Sevier,  SW 
Bell  Tel  Co.,  324  E.  Ilth  St.i  Kansas  City. 
KOREAN:  Sec.  — William  L.  Wardell,  OEC, 
RD-CD,  APO  301,  S.  F. 


PITTSBURGH:  Pres.-Edward  M.  Kliment,  ™  . 

Western  Union,  1505  Chamber  of  Com-  TINKER-OKLAHOMA  ^IJY :  Pres.-U. 
morro  RirJo  Co/*  M  W  L.  Timme,  Jr.,  GEEIA  Rgn., 

rL.!!j  .!'■  c;  Tinker  AFB.  Okie.  Sec.— Mai.  John  L. 


Shepard,  Jr.,  625  Stanwix  St.,  Pittsburgh. 
ROCKY  MOUNTAIN:  Pres.— Brig.  Gen.  F. 


Whyatt,  3rd  AACS  Sqdn.  (Mob),  Tinker 
AFB. 


LEXINGTON:  Pres. — Raymond  Soard,  Jr., 
General  Tel.  Co.,  151  Walnut  St„  Lexing¬ 
ton,  Ky.  Sec. — Waddy  Neubauer,  201 
Romany  Rd.,  Lexington,  Ky. 

LONDON:  Pres. — Col.  Joseph  A.  Plihal, 


F.  Uhrhane,  DCS/CAE,  Box  70,  Hq  TOKYO:  Pres.  —  Col.  Bradford  H.  Wells 
NORAD  Ent  AFB,  Colorado  Springs,  uSAF  J-6,  APO  925,  S.  F.  Sec.— G.  F 

Gray,  RCA  International  Service  Corp., 
ADC,  Ent  AFB.  Office,  APO  323,  San  Francisco, 

ROME-UTICA:  Pres. — Murray  Socolof,  811  Cal. 

Bradford  Drive  Rome,  N.  Y.  Sec.--Rob.  WASHINGTON:  Pres.—A.  W.  Christopher, 
ert  F.  WeJ,  The  Paul  Revere,  Turin  Road,  Sylvania  Electric,  734  15th  St.,  N.W., 
Rome,  N.  Y.  Washington,  D.  C.  Sec. — H.  H.  Schroeder, 

SACRAMENTO:  Sec. — Capt.  Robert  Me-  ATAT  Co.,  1001  Connecticut  Ave.,  N.W., 
Morrow,  951  La  Sierra  Drive.  Washington,  D.  C. 
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To  track 
in  trackless 
space  .  .  . 


Philco  has  designed  and  built  the 
world’s  largest  3-axis  tracking  antenna 

The  world’s  largest  3-axis  tracking  antenna  was  recently  completed  at  the  Philco 
Western  Development  Laboratories  in  Palo  Alto.  It  will  be  used  at  one  of  the  world¬ 
wide  satellite  tracking  stations  to  receive  vast  amounts  of  scientific  information  from 
outer  space.  By  employing  the  unique  design  feature  of  tri-axial  mounting,  this 
extremely  accurate  and  complex  instrument,  designed  and  built  by  Philco,  has  com¬ 
plete  flexibility  of  movement  and  can  provide  continuous  coverage  of  telemetered 
information  and  data  from  satellites  and  missiles  during  any  phase  of  flight. 

At  Philco  you  will  find  the  skills  that  come  from  close  association  with  the  involved 
problems  of  planning,  developing  and  implementing  advanced  space  communica¬ 
tions  programs  . . .  experience  that  includes  the  design  and  construction  of  antennas 
of  many  types.  Each  fully  meets  the  stringent  specifications  of  the  military  and 
various  scientific  research  organizations.  Philco  stands  ready  to  fill  your  specific  needs. 

PHILCO  CORPORATION/GOVERNMENT  AND  INDUSTRIAL  GROUP 
Philadelphia  44,  Pennsylvania  b  ■  ■  ■ 


Communications  and  Weapons  Systems  Division 
Computer  Division  •  Sierra  Electronic  Division 
Western  Development  Laboratories 
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This  Philco  3-axis  antenna  stands  80  feet 
high  and  weighs  over  130  tons.  One  of  its 
most  unique  features  is  the  60  foot  refleji..,. 
tor  — a  solid  aluminum  skin  paraboloidal 
structure  manufactured  to  a  tolerance  of 
65  1000  of  an  inch  over  its  entire  surface 
to  provide  maximurri  reception  under  the 
most  severe  environmental  conditions. 
The  antenna  maintains  its  accuracy-  m 
winds  up  tp  60  miles  per  hour  and  its 
mechanical  efficiency  in  winds  up  to  140 
miles  per  hour. 
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Chapter  News 


Baltimore 

The  January  19  meetinji  ^ave  (chap¬ 
ter  ineinliers  an  insiiilit  into  today  > 
prol)lein  of  coFitroIlinji  aircraft  traffic. 
A  dinner  meeting  was  held  at  Aircraft 
Armaments.  In(\.  (.ockeysville.  Mary¬ 
land.  where  the  speaker  of  the  evening 
was  \\ .  M.  Ixhodes.  Principal  Staff  Sci¬ 
entist  of  the  company. 

.Mr.  Rhodes  took  his  listeners  hehind 
the  scenes  and  told  them  how  air  traffic 
controllers  handle  flights  on  a  sched¬ 
uled  airliner  to  insure  safety.  After  his 
talk.  “Air  Traffic  Ctmtrol — A  Major 
National  Pnd)lem.**  memhers  had  an 
opportunity  to  see  the  aircraft  target 
simulator  which  has  been  developed 
for  the  Federal  Aviation  Agency. 

Boston 

More  than  125  representatives  of  the 
Arfiiy.  Navy  and  in(lustry  heard  an  ad- 
<lress  hy  Rear  Admiral  Frank  Virden. 
FSN.  Assistant  Chief  of  Naval  Opera¬ 
tions  for  Communications  and  Director. 
Naval  Communications,  at  the  January 
14th  meeting. 

The  meeting  was  held  at  the  Roston 
Army  Base  Officers*  Club  where  Ad¬ 
miral  Virden  spoke  on  “Communica¬ 
tions  Re(|uirements  in  the  Navy.**  Sev¬ 
eral  Navy  dignitaries  were  on  hand  t(> 
hear  the  Admiral's  remarks. 

O  ay  ton  right 

(General  W .  Rawlings.  l^SAF" 

(Ret.),  former  Commander  of  the  Air 
-Materiel  Command.  Dayton  and  pres¬ 
ently  Vice  President  (Financial)  for 
General  Mills.  Inc.,  was  the  guest 
speaker  at  the  (ffiajFter's  January  meet¬ 
ing.  General  Rawlings'  subject  wa>- 
“Fdectronics  in  the  Space  Age.** 

He  lauded  electronics  “as  a  kind  of 
genius  or  moving  spirit  of  a  new  era. 
The  optitnum  application  <d  electronics- 
wea[)ons  systems  tremendous  potential 
to  our  national  defense  needs  is  chal¬ 
lenging  the  best  in  scientific  ingenuity 
and  management  skill  that  both  indus¬ 
try  and  the  Air  F'orce  can  muster.** 
General  Rawlings  |)raised  the  ad¬ 
vances  made  during  the  past  decade 
and  the  promise  for  the  future  in  the 
highly  technical  electronics  and  com¬ 
munications  fields.  The  (General  pro¬ 
claimed  the  forthcoming  firing  of  a 
communications  and  reconnaissance 
satellite  into  orbit  as  an  event  that  will 
‘‘mark  a  revolution  in  communications 
and.  almost  certainly,  in  military  tactics 
and  techni()ues.** 

Fort  Monmouth 

Cornelius  Ryan,  author  of  ‘‘Tlie 
Longest  Day.**  the  authentic  story  of 
the  Normandy  invasi<m.  was  the  guest 
speaker  at  the  January  21st  dinner 
meeting  of  the  Chajiter  held  at  Gihhs 
Hall  Officers’  Club. 


Mr.  Ryan,  who  interviewed  700 
American.  (Canadian.  British  and  (Ger¬ 
man  D-Day  veterans  to  <d)tain  material 
for  the  hook  which  has  won  acclaim 
from  military  leaders  and  critics,  dis¬ 
cussed  some  of  the  behind-the-scenes 
e|)isodes  in  the  preparation  of  the  non¬ 
fiction  hest-seller.  These  included  close- 
ups  of  interviews  with  some  of  the 
World  War  11  |)ersonalities  featured  in 
his  book. 

The  speaker  drew  a  large  aiuliejice. 
made  up  mostly  of  F'ort  Monmouth 
military  and  civilian  personnel,  repre¬ 
sentatives  of  industry  and  their  guests. 

Culf -Coast 

Lt.  Col.  F.dward  Burr  of  the  Com¬ 
munications  and  Fdectronics  Director¬ 
ate.  Headcpiarters  NORAD.  Fint  Air 
Force  Base,  ('olorado.  addressed  the 
January  5th  meeting  at  the  Airmen's 
(]luh.  Keesler  Air  F'orce  Base.  Biloxi. 
Miss.,  high-lighting  the  interesting  ac¬ 
tivities  of  his  organization.  Ctdonel 
Bun  showed  a  film.  “1'he  .NOR.M) 
Story."  and  several  slides  showing  radar 
and  communications  sites  at  various 
locations  in  northern  countries.  He  also 
pointed  out  the  unicpie  situation  at 
NORAD  which  calls  for  cooperation 
and  sharing  of  common  jtrohlems. 
among  various  services  of  both  the 
I  tiited  States  and  Canada. 

At  a  business  meeting  preceding 
the  talk  by  Ctdonel  Burr,  the  election  of 
new  officers  for  the  year  was  announced 
a'^  follows:  president  Lt.  Col.  (ieorge 
S.  Walhorn.  C.'ommander  of  Officer's 
Communications.  F'lectronics  and  Mis¬ 
siles  .School.  Keesler  Technical  Train¬ 
ing  Center:  vice  presidents — Howard 
1).  ^  und.  (]hief  of  Radio  .Systems 

Branch.  Technical  Writing  Activity. 
Keesler  Technical  Training  Center; 
.SMS  Robert  M.  Malone.  Branch  (Ihief. 
Flight  Facilities  F'tpjiprnent  Branch. 
(H<d)al  Communications  and  Fdectronics 
Department.  Keesler  Technical  Train¬ 
ing  Omter;  secretary — Leland  Kelly. 
Fngineer.  .Soutltern  Bell  Telephone  and 
J'elegraph  C]ompany.  Gulfport.  Miss; 
treasurer — Miss  Jessie  Crosby.  Instruc¬ 
tor  in  Air  F'lectronics.  Keesler  J'tMlt- 
nical  Training  Center. 

Louisiana 

Dr.  Robert  T.  Nieset.  Frofessor  of 
Physics  and  Physiology  and  Director 
of  the  Biophysics  Program  at  Tulane 
Lniversity  discussed  “Nuclear  Fbiergy" 
at  the  January  19  dinner  meeting. 

A  film  entitled  “Dawn's  F'arly  Light" 
also  was  presented  at  the  chapter  meet¬ 
ing.  lield  at  the  Naval  Air  .Station. 
Alvin  Callender  Field,  Belle  Chasse. 

New  York 

.1.  Z.  Millar.  Assi-tant  Vice  President. 
Western  I  nion  Telegraph  (>o..  spoke 
on  “The  Combat-Logistics  Network* 


which  Western  I 'nion  is  providing  for 
the  Air  F'orce.  at  the  January  27  din¬ 
ner  meeting  at  the  Belmont  Plaza  Ho¬ 
tel. 

A  vice  |)resident  of  the  chapter,  (’olo- 
nel  Millar  explained  that  the  network 
is  an  automatic,  all-electronic  and  com- 
pletely  transistorized  high  speed  data 
transmission  and  switching  system,  and 
discussed  the  te<‘hnical  features  of  the 
etpiipment  to  he  utilized  in  the  net¬ 
work. 

Northwest  Florida 

Commander  Larry  Moore.  I  .SN.  di*- 
cussed  mine  warfare  and  mine  coun¬ 
termeasures  at  the  chapter's  winter 
meeting.  January  22.  at  Panatna  ('ity. 
The  next  meeting  will  he  March  18.  at 
F'glln  Air  F'orce  Base. 

(diaj)ter  President  .^am  Love  a|)- 
pointed  Lt.  \  incent  Hohman  as  chair¬ 
man  of  the  nominating  committee  for 
new  officers,  ('apt.  Jack  F7  Fbigland  and 
Mr.  Abbott  H.  Herring  were  ap[»ointed 
as  members  of  the  nominating  com¬ 
mittee.  4'he  Annual  Meeting  for  elec¬ 
tion  of  (dficers  was  set  for  March  18. 
1960. 

Paris 

Brig.  (ien.  Kenneth  F'.  Zitzmatt.  I  J^A 
(Ret.),  F'.xecutive  \’ice  President.  In¬ 
ternational  .Standard  F'ngineering.  Inc., 
an  ITT  .Subsidiary,  was  ele<*ted  first 
vice  president  of  the  chapter  at  a  reernt 
meeting.  He  replaces  Maj.  (iert.  (7 
Rodney  .Smith.  L.SA  (Ret.l.  who  re¬ 
turned  to  the  Lnited  State-  recently  for 
a  new  assignment.  (General  Zitzman  is 
a  life  mendter  of  AF'O'.A  ami  i-  one  of 
the  group  who  were  iustminental  in 
organizing  the  Paris  (]ha[>ter  in  1951. 

Since  his  retirement  from  the  Army 
last  July.  (General  Zitzman  ha-  taken  up 
residence  in  Pari-  where  he  i-  Proiect 
Manager  of  AC.'F'  HKHL  a  t ropo-pheri(‘ 
scattt'r  systtMii  which  is  being  con¬ 
structed  for.SH  APF'.  It  extends  through¬ 
out  Western  F.urope  and  when  com- 
|dete  will  he  the  largest  military  net¬ 
work  in  the  world  to  he  engineered  and 
built  as  a  single  integrated  -v-t»*m. 

Philadelphia 

Brigadier  (General  Fdmer  L.  Littell, 
Commanding  (General.  H.  .S.  Army  Sig¬ 
nal  .Supply  Agency.  discu--ed'  “Indus¬ 
try's  F'uture  with  the  Army  .Signal 
(]orps.**  at  the  chapter's  January  meet¬ 
ing.  The  .Supply  Agency  place-  over 
one-half  billion  dollars,  in  contracts  for 
communications  and  electronics  annu¬ 
ally. 

The  .Seal  «d  the  (,'ity  (d  Philadelphia 
was  presented  to  (General  Littell  by 
(Councilman  Alfred  L.  Luongo.  8th  Dis¬ 
trict.  it)  recognitioti  (d  the  Agency's 
contribution  to  the  economic  atid  cul¬ 
tural  welfare  of  the  city. 

Among  tlujse  attending  were  Major 
(  Confirmed  on  paiie  5o  ) 
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l{altiiiiorr — A  group  of  the  members  arid 
guests  offending  the  January  meeting  at 
Aircraft  Armaments,  Inc.,  view  an  exhibit 
demonstrating  the  cooperation  of  Aircraft 
Armaments  with  the  Federal  Aviation  Agency 
in  the  development  of  simulation  equipment 
for  test  and  evaluation  of  air  traffic  control 
systems. 


Daytirn-ll  ripht — General  E.  Rawlings 
retired  AMC  Commander  and  now  Vice  Pres¬ 
ident  of  General  Mills,  Inc.,  engages  in  an 
informal  chat  with  Wm.  Shade  (right),  presi¬ 
dent  of  the  chapter  and  (center)  James  J. 
Magill,  chapter  past  president. 


Fort  Mtmmouth — Shown  at  the  January 
meeting  are  from  L  to  R:  W.  L.  Doxey;  Col. 
L.  J.  Rouge;  Norman  K.  Freeman,  chapter 
president:  Cornelius  Ryan,  author  of  the  best 
seller  The  Longest  Day;  Col.  H.  McD.  Brown 
and  Hans  Ziegler. 


iiulf  i.oast — Pictured  at  the  December 
meeting  are  (left)  Mr.  W.  K.  Mosley,  Reg. 
V.  P.  of  AFCEA  and  Assist.  V.  P.,  Southern 
Bell  Tel.  &  Tel.  and  Francis  Lundy,  District 
Manager,  Southern  Miss.,  Southern  Bell  Tel. 
&  Tel.  Mosley  was  guest  speaker.  Shown  at 
far  right  is  Lt.  Col.  Edward  Burr,  USA,  of  the 
C&E  directorate  of  Hqts.,  NORAD,  Ent  AFB 
Colo,  who  was  guest  speaker  at  the  January 
meeting. 


JSorthoastvro — Benjamin  Corey,  Manager 
of  Hi-Fi  Laboratory  Electronic  Supply  Co., 
Cambridge  (left),  demonstrates  Hi-Fi  equip¬ 
ment  to  Albert  Short  and  Harry  Giberson 
co-presidents  of  the  student  chapter  and 
Captain  Norman  Spiro,  Assistant  Professor  of 
Military  Science  and  advisor  to  the  chapter. 


I\orthu'«\st  Florida - Scene  at  the  January 

meeting  of  the  chapter.  Shown  at  the  head 
table  (center)  are  Sam  Love  (left),  presi¬ 
dent  of  the  chapter  and  Commander  Larry 
Moore,  USN,  guest  speaker  for  the  evening. 
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Philadelphia  —  Brig.  General  Elmer  L. 
Liftell,  Commanding  General  U.  S.  Army 
Signal  Supply  Agency  receives  Seal  of  the 
City  of  Philadelphia  from  City  Councilman 
Alfred  L.  Luongo.  Also  present  for  the  cere¬ 
mony  are:  Brig.  General  E.  R.  Petting,  USA 
(Ret.),  Major  Gen.  George  I.  Back,  USA 
(Ret.),  former  Chief  Signal  Officer;  Major 
Gen.  Preston  Corderman,  USA  (Ret.), 
former  Deputy  Chief  Signal  Officer. 


f 


San  Juan — Shown  at  the  Premiere  showing 
of  On  the  Beach  are  L  to  R:  Dr.  J.  Correa; 
Mrs.  Correa;  Col.  J.  Hughes,  V.P.,  Radio 
Corp.  of  P.R.;  Mr.  Clyde  Dickey,  Pres.  P.R. 
Telephone  Co.;  Mrs.  J.  Hughes,  Mrs.  K. 
Barbier;  RAdm  D.  V.  Gallery,  Commandant, 
10th  Nav.  Dist.;  Miss  Melo  Munoz  Marin, 
daughter  of  Gov.  Munoz  Marin;  Hon.  Dona 
Felisa  Rincon  deGautier,  Mayor  of  S.  J.;  Mr. 
A.  Reveron,  Dir.  Civil  Defense  of  P.R.;  Mrs. 
Reveron;  Cdr.  H.  Rodin,  pres,  of  chapter; 
Mr.  Juan  Villeta;  Dir.  of  Civil  Defense,  S.  J. 


Cieneral  George  I.  Back,  USA  (Ret.), 
former  Chief  Signal  Officer  and  Major 
General  W.  Preston  Corderman.  USA 
( Ret.  I .  former  Deputy  Chief  Signal 
Officer  and  presently  Executive  Vice 
President,  \^estrex  C<»rp. 

Rocky  Mountain 

A  lecture  on  the  Semi-Automatic 
(Ground  Environment  (SAGE)  system 
was  presented  hy  Les  Blasious  and 
Russ  Thompson,  communications  con¬ 
sultants,  New  York  Telephone  Co.,  at 
the  January  15  luncheon  meeting  at 
the  Swiss  Chalet,  Colorado  Springs. 

San  Diego 

Films  on  “Recovery  of  Able  ami 
Baker  Monkeys  from  Outer  Space"  and 
the  “Inland  Missile  Range"  were  pre¬ 
sented  at  the  January  20  dinner  meet¬ 
ing  at  the  U.  S.  Navy  Elertrcmic  Lain*- 
ratory  on  Point  Loma. 

Otto  K.  Weltin,  Assistant  to  the 
President.  Cook  Research  Laboratories. 
Morton  Grove,  Ill.,  described  the  first 
successful  recovery  of  the  Jupiter  nose 
cone  containing  the  monkeys.  Mr.  Wel¬ 
tin  participated  in  research  work  for 
this  program. 

James  E.  Moore,  Manager.  Pacific 
Territories.  Cook  Research  Laboratory, 
discussed  the  missile  range  extending 
from  Point  Mugu,  California  to  Dug- 
way.  Utah. 

San  Francisco 

The  January  meeting  was  preceded 
by  a  dinner  at  the  Presidio  Officers 
Open  Mess,  The  Chapter’s  annual  elec¬ 


tion  of  officers  took  place  during  the 
business  meeting. 

San  Juan 

On  the  23rd  of  Decend)er  the  Chap¬ 
ter  sponsored  the  premiere  showing  of 
the  motion  picture.  On  the  Beach  at  one 
of  the  San  Juan  theatres.  The  event 
bolstered  the  chapter  treasury  hy  about 
$900.  Some  of  the  distinguished  guests 
who  attended  were.  Dona  Felisa.  the 
Mayoress  of  San  Juan;  Admiral  Gal¬ 
lery;  Governor  M  unoz  Marin's  daughter 
and  Clyde  Dickey.  President  of  the 
Puerto  Rico  Telephone  Company. 

Scott-St,  Louis 

January  8  was  the  date  of  the  Chap¬ 
ter's  meeting  held  at  Augustine's  Res¬ 
taurant.  Belleville.  Ill.  Lt.  Col.  Harvey 
F>.  Ferguson.  Assistant  Deputy  Chief 
of  Staff,  Flight  Facilities,  Headcpiarters. 
Airways  and  Air  Communications  Serv¬ 
ice.  Scott  AFB.  gave  an  illustrated 
preseantation.  AACS  Flight  Facilities. 
The  program  included  the  first  show¬ 
ing  of  the  new  film.  The  AACS  Story. 
Jlie  presentation  provided  cha|)ter 
members  insight  into  how  (ieneral 
Douhleday  and  his  Command  are  pro¬ 
viding  flight  facilities  for  the  safe  fly¬ 
ing  of  our  military  aircraft  as  they  in¬ 
sure  the  defense  of  our  c<mntry  and 
our  bases  around  the  globe. 

Southern  California 

The  Air  Force  Ballistic  .Missile  Divi¬ 
sion  Officers  Club  was  host4o  the  Chap¬ 
ter's  January  meeting. 

Regional  Vice  President.  Ray  Meyers. 
USN  (Ret),  related  liis  adventures  in 


the  Polar  Region  with  the  late  .^ir 
Hubert  Wilkins.  K(.'B.  The  huimuous 
incidents  aboard  the  submarine  .\uuti- 
las  hack  in  1931  on  the  historical  at¬ 
tempt  to  carry  out  Jules  Vern's  ven¬ 
ture.  Twenty  Thousand  Leagues  I'nder 
the  Sea.  will  long  he  remend)ered. 

Dr.  Russell  Linscog  wound  up  the 
evening  with  a  few  translations  of 
atomic  age  terms  we  hear,  hut  do  not 
(juite  understand. 

Washington 

Lt.  Col.  (ieorge  J,  McNally.  (^»m- 
manding  Officer.  White  House  Signal 
Agency,  addressed  the  (Jiapter  during 
the  January  luncheon-meeting.  (^»1.  Mc¬ 
Nally  spoke  on  Communications  for 
the  President  (see  page  12). 

(Jolonel  McNally  has  the  resixmsi- 
hility  for  providing  communications 
facilities  for  the  Pre>ident  and  his  staff 
while  in  residence  at  tin*  White  House, 
or  while  traveling  any  place  in  the 
world.  The  (^)lonel  has  just  returned 
from  the  most  recent  trip  with  the 
President  to  Europe.  Asia  and  Africa. 

Rear  Admiral  Lawson  P.  Ramage. 
Director.  Anti-Submarine  '  Submarine 
Warfare  Division.  Office  <»f  the  Chief 
of  Naval  Operations  addressed  the 
February  meeting  of  the  Chapter, 
Sjieaking  on  Consolidating  Technology. 
Admiral  Ramage  pointed  out  some  in¬ 
ter-related  semi-technical  considerations 
which  will  prove  important  to  coming 
generations  of  Navy  shij  )s  and  weapons, 
and  to  the  lead  time  race  if  ele(;tronic> 
is  not  again  to  become  tin*  “villain  of 
the  peace." 
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Military  Telecommunications  by  Kleinschmidt 


A  complete  tape  handling  station 

-in  Just  2  square  feet  of  space 


KLEINSCHMIDT 

DIVISION  OF  SMITH-CORONA  MARCHANT  INC. 


Lake-Cook  Road,  Deerfield,  Illinois  •  Telephone  Windsor  5-1000 
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A  tape  transmitter,  typing  reperforator  and  keyboard  trans¬ 
mitter — all  in  a  single  compact  unit!  Besides  sending  and 
receiving  messages  in  perforated  tape  form,  this  Kleinschmidt 
unit  also  provides  for  tape  preparation,  editing,  reproduction 
and  direct  line  keyboard  or  tape  transmission.  Kleinschmidt’s 
complete  line  of  fine  equipment,  switching  centers  and  systems 
are  in  U.S.  Military  use  throughout  the  world.  Call  now  to 
arrange  for  a  discussion  with  our  systems  and  equipment  engineers. 


Send-receive 
Page  Teleprinter 
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Data  Processing  Equipment 

{Continued  from  page  47) 

that  is,  one  with  two  identical  central 
processors,  each  of  which  is  a  some¬ 
what  simplified  version  of  the  proces¬ 
sor  used  for  the  A\  MYK-1  Mobidic. 
This  equipment  will  he  used  for  the 
Army  Tactical  Operations  Center 
where  the  requirement  for  continuous 
uninterrupteci  operation  is  particular¬ 
ly  severe. 

The  A\  \n  K-3  (Rasici’AC)  Com¬ 
puter  is  conceptually  a  scaled  down 
Mobidic,  although  it  differs  from  the 
Mobidic  in  physical  construction  and 
la\out.  Like  the  Mobidic  it  is  an  all¬ 
transistor  magnetic  core  memory  ma¬ 
chine.  It  is  normally  mounted  in  a 
shelter  which  will  fit  on  the  standard 
Army  2^0  Ion  truck.  It  uses  the  same 
word  structure  order  code,  magnetic 
tape  transports  and  so  on.  The  kev 
differences  are  that  its  speed  is  slower, 
the  available  instruction  list  is  not  as 
extensive,  the  input-output  flexihilit) 
and  modularity  are  somewhat  re¬ 
duced.  and  of  course  the  packaging 
and  detailed  circuit  techni(|ues  have 
been  optimized  for  operation  at  a 
more  advanced  tactical  echelon  than 
the  Mobidic.  This  machine  is  heinjr 
constructed  by  the  Philco  Corp.  This 
machine,  in  addition  to  its  conven¬ 
tional  data  processing  use.  will  also 
he  used  as  an  integral  part  of  certain 
other  systems  which  require  comput- 
ers.  For  example,  it  will  be  used  in 
Surveillance  Drone  Aircraft  System. 
A\/l  SI)-4,  and  as  part  of  the  devel¬ 
opment  artillery  fire  planning  and 
controls  system.  SSLA. 

The  AN  TYK-3  (Compaci  is  the 
little  lirother  to  the  Basicivac  in  the 
same  wa\  that  the  Basicpac  is  a  little 
brother  to  the  Mobidic.  It  is  a  small 
transistorized,  magnetic  core  rnemorx 
processor  optimized  for  the  t\pes 
of  processing  and  computing  required 
within  a  division.  It  is  nian-trans- 
portahle,  a  central  processor  weighing 
oidy  120  pounds.  Normallv  it  doe«i 
not  have  magnetic  tape  storage,  hut 
it  can  he  expanded  to  control  up  to 
o  tape  transports.  In  spite  of  its 
small  size,  in  calculational  capahilitv 
this  machine  is  quite  fast;  being 
capable  of  approxitnately  21. ()()()  op¬ 
erations  per  second.  Add-time  ( in¬ 
cluding  2  memory  accesses  I  is  24 
microseconds.  Multiplication  —  240 
microseconds.  One  of  the  special  de¬ 
sign  features  of  this  machine  is  abili¬ 
ty  to  use  specialized  control  consoles 
to  particular  problems  as  well  as  the 
general  purpose  console. 

The  AN  I'YK-T  (  Impac)  is  a  small 
general  purpose  computer  in  manv 
wavs  similar  to  Basicpac,  but  differ¬ 


ing  in  that  it  is  optimized  for  use  for 
“random-access”  processing  and  in¬ 
formation  retrieval.  Like  all  Fieldata 
machines,  it  uses  the  same  word  struc- 
ture,  instruction  list  and  magnetic 
tape  transports.  L  nlike  the  Mobidic 
or  Basicpac,  this  machine  uses  pulse- 
core  transistor  logic  rather  than  the 
all-transistor  logic.  This  machine  may 
be  used  also  to  perform  calculational 
problems  such  as  those  required  in 
the  Corps  of  Engineers  Automatic 
Map  Compilation  System.  Its  cap¬ 
abilities  make  it  particularly  suital)le 
for  operating  in  a  communications 
environment.  It  is.  for  example,  the 
machine  to  be  used  in  the  Joint  Com¬ 
munications  Agency’s  automatic  mes¬ 
sage  processing  sNstem;  a  sort  of 
streamlined  communications  center 
built  around  computers. 

Additional  equipment  including  a 
search  unit,  a  disc  storage  unit  of 
200  million  bits,  and  a  multi-channel 
communications  converter  convert  the 
Impac  into  the  AN  TYK-7  (  Inform- 
KR  I .  Mounted  in  a  shelter  w  hich  can 
be  used  on  a  2Vi>  ton  truck,  the  com¬ 
plete  Informkr  weighs  about  .3  tons. 
The  key  applications  of  the  Informer 
appear  to  be  areas  such  as  intelligence 
applications  where  information  re¬ 
trieval  and  random  access  storage  are 
important. 

Adding  additional  ecjuipment  to  the 
Informer,  particularly  additional 
communications  and  magnetic  tape 
storage  and  console  positions  converts 
it  to  the  AN  TYK-B  (  Data  Coordina¬ 
tor).  This  processor  provides  addi¬ 
tional  facilities  required  to  integrate 
a  number  of  processors  into  a  har¬ 
monious  network  by  doing  the  func¬ 
tions  (ff  selecting,  switching,  search¬ 
ing  and  storing  of  data. 

Some  of  the  one-of-a-kind  data 
processors  now  being  develojjed  for 
use  in  specific  weapons  and  surveil¬ 
lance  systems  are  being  adopted  for 
partial  or  even  rather  significant  de¬ 
grees  of  Fieldata  compatibility.  The 
computers  in  the  Pershing  missile 
s)stem  and  the  AN  MPQ-32  radar 
SNstem  are  examples. 

Developed  in  close  coordination 
with  these  equipments  is  a  family  of 
data  transmission  e(|uipments.  These 
equipments  utilize  the  same  codes,  and 
intercommunication  techniques  as  the 
computers.  For  example,  inter-con¬ 
necting  plugs  follow  exactly  the  same 
standards  for  voltages  as  the  com¬ 
puter  and  it  is  possible  to  utilize  pa¬ 
per  tape  or  iiiagnetic  tape  devices 
w  ith  them  as  with  the  computers.  J  he 
key  concept  behind  data  transmission 
e(|uipments  of  the  Fieldata  family  is 
that  all  kinds  of  data,  whether  it  be 
telegraphic  information,  weapons  in¬ 


formation,  information  |)assed  from  a 
radar  set  to  a  remote  gun,  or  com¬ 
puter  association  data,  should  be 
handled  in  an  identical  way.  Equip¬ 
ment  under  development  includes 
AN  TYC-2.  a  simple  frequency-shift 
data  terminal  being  developed  by 
Stelma,  which  can  transmit  data  at 
1200  bits  per  second  (  L5(M)  words  per 
minute)  over  a  telephone  channel: 
the  AN  TYC-3.  a  more  sophisticated 
Kineplex-type  equipment  being  de¬ 
veloped  bv  Collins  Radio,  which  can 
transmit  data  at  24(K)  bits  per  second 
( 3(K)0  words  per  minute)  over  a  tele¬ 
phone  line:  and  the  AN/r\C-L  an 
equipment  being  developed  bv  Ben- 
dix-Pacific.  which  will  transmit  data 
at  19.(MM)  bits  per  second  (24,000 
words  per  minute)  over  a  4o  kilo¬ 
cycle  band  of  the  lvj)e  available  in 
most  military  and  commercial  tele¬ 
phone  carrier  systems. 

These  dt*v  elo|)ments  among  others, 
will  provide  the  commander  with  new 
and  highlv  flexible  capabilities  which 
can  be  organized  in  a  trernemlous 
variety  of  ways  to  meet  the  re(|uire- 
ments  of  changing  tactical  situations. 
Ihev  will  provide  him  with  new  ca¬ 
pabilities  which  he  has  never  before  v 
had.  They  will  provide  him  with 
faster  and  more  up-to-date  informa¬ 
tion.  They  will  provide  him  with 
means  for  reducing  the  long  and  un¬ 
wieldy  logistical  administrative  tail 
which  inq)edes  his  freedom  of  move¬ 
ment  in  combat.  And  they  will  help 
depopulate  the  battle  field. 
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NEWS  ITEMS  AND  NEW  PRODUCTS 


Finf  official  photograph  transmitted  by  moon  relay  from  Hawaii  to  the  continental  United 
States.  Officers  and  men  of  the  USS  Hancock  (CVA-I?)  spell  out  "Moon  Relay”  as  the  ship 
operates  in  Pacific  waters.  — Official  U.  S.  Navy  photograph. 


The  Navy  recently  demonstrated  a 

new  inode  of  eornniunieations  desi<r- 
naled  ("ornniunieations  Moon  Kelav 
(CMHi.  The  system  uses  the  moon 
as  a  passive  reflector  for  rela\in" 
radio  sijinals. 

Demonstration  messajies  were  ex¬ 
changed  \  ia  the  moon  between  (diel- 
tanham.  Mar\land  and  Hawaii  bv 
Admiral  Arlei^h  l^urke.  (diief  of 
Naval  Operations  and  Admiral  Hop- 
wood.  (Commander  in  Chief.  Pacific 
f  leet.  Kach  messa^ie  was  related  a 
distance  of  about  4<>0.0()()  miles  in  a 
matter  of  2*^  seconds.  Also  demon¬ 
strated  was  the  transmission  of  photo¬ 
graphs  b\  facsimile  from  Hawaii  to 
the  Cheltanham  station. 

Allhoujih  tlie  CMH  sNstem  is  still 
classed  as  experimental  it  has  been 
used  to  pass  operational  messages 
wlien  ionospheric  storms  disrujit 
other  systems.  Most  militarv  and 
civilian  lon^  distance  communications 
are  concentrated  in  the  medium  and 
high  freijuency  portions  of  the  elec¬ 
tromagnetic  spectrum.  CMR  utilizes 
ultra  high  freijuency  waves  which 
penetrate  the  ionosphere  and  are  di¬ 
rected  to  the  moon  bv  a  high  powered 
transmitter  using  a  highiv  direction¬ 
al.  narrow  beam  antenna.  I  he  radio 
waves  are  reflected  bv  the  moon  and 
are  collected  bv  a  high  gain  directive 
antenna  at  the  remote  receiving  ter¬ 
minal.  The  transmitting  and  receiv¬ 
ing  antennas  must  both  be  electronic¬ 
ally  visible  from  the  moon,  a  period 
of  .S  to  12  hours  daily  for  Cheltan¬ 
ham  and  Hawaii. 

Significance  of  CMF{  is  that  it  of¬ 
fers  reliable,  high  capacitv.  long  dis¬ 
tance  communications  limited  onlv 
by  the  availabilitv  of  the  moon.  This 
limitation  can  be  eliminated  b\  the 
use  of  man-made  satellites  in  fixed 
orbits  about  the  earth.  Another  ad¬ 
vantage  of  the  system  is  that  it  is 
jam  resistant.  Intentional  jamming 
requires  the  use  of  very  high  poyver 
and  can  only  be  accomplished  hv 
another  station  also  in  the  line  of 
sight  of  the  moon. 

The  Maryland  and  Pearl  Harbor 
terminals  both  utilize  separate  trans¬ 
mitter  and  recadver  facilities.  The 
transriiitter  antemias  are  coupled  to 
100.000  watt  transmitters,  producing 
an  eflective  radiated  poyver  of  more 
than  400.000,000  watts. 

riie  CMR  system  yvas  developed 
under  a  Bureau  of  Ships  (‘ontract  by 
the  Developmental  engineering  Cor¬ 


poration  of  \\  ashington.  1).  C.  at  an 
approximate  cost  of  S  1.000,000.  Ma¬ 
jor  subcontractors  to  Developmental 
Faigineering  Corp.  for  the  project 
are:  Scatter  Communications.  Inc.. 
Belhesda.  Md.:  Continental  Elec¬ 
tronics  Manufacturing  Co.  of  Dallas 
(a  subsidiary  of  Ling-Altec  Elec¬ 
tronics.  Inc.  I;  D.  S.  Kennedy  and 
Co..  Cohasset.  Mass.:  ITT  Labora¬ 
tories.  Nutley.  i\.  J.;  General  Bronze 
Corj)..  Garden  City.  L.  I.;  and  Eitel- 
Mc(dillough.  Inc..  San  Carlos.  Calif. 
•  •  • 

Molecular  electronics  seeks  to  com¬ 
bine  several  separate  electronic  func¬ 
tions  into  a  single  operating  unit  that 
duplicates  their  over-all  electrical  be¬ 
havior.  In  this  yvay.  size,  yveight.  and 
power  consumption  of  present-day 
electronic  systems  could  be  drastically 
reduced.  Ihe  process  means  much 
more  than  minaturizing  components: 
it  is  a  means  of  eliminating  compon¬ 
ents  and  thereby  increasing  reliabil¬ 
ity  of  electronic  systems. 

\\  estinghouse  Electric  Corp..  yvho 
has  been  study  ing  the  molecular  elec¬ 
tronics  concept  for  the  Air  Force  Re¬ 
search  and  Development  Command, 
recently  demonstrated  the  feasibility 
of  the  process  by  displaying  several 
\\  estinghouse  developed  subsy  stems. 

Two  audio  amplifiers  yvhich  repre¬ 
sent  the  e(|uiyalent  of  several  stages 
of  amplification  yvere  developed  for 
both  loyv  and  high  poyver  application. 
The  high  poyver  amplifier,  demon¬ 
strated  as  part  of  a  phonograph  sys¬ 
tem.  is  capable  of  5  watts  of  output 
when  fitted  with  a  heat  sink  and  a 
fre(|uency  range  from  zero  to  20.000 
cycles.  Performing  the  amplification 
is  a  tiny  monolithic  block  yvhose  vol¬ 


ume  is  about  one-thousandth  of  a 
cubic  inch.  A  loyv  level  amplifier 
yvhen  teamed  yvith  a  high-level  ampli¬ 
fier  functions  as  a  preamplifier  and 
is  capable  of  amplify  ing  signals  from 
microyvatt  to  milliyvatt  levels. 

A  third  afnplifier  develop'inetil  is  a 
solid-state  tuned  amplifier  which 
makes  use  of  a  semiconductor  notch 
filter,  and  which  has  a  sharp  fre- 
(juenev  selectivity  and  a  higher  figure 
of  merit  than  can  be  obtained  by  the 
use  of  large  coils.  By  changing  the 
potential  applied  to  this  amplifier. 
fre(|uency  can  be  varied  so  that  it 
becomes  a  convenient  and  very  sifiall 
e(fuiyaleTit  to  the  tuning  capacitors, 
amplifiers  and  associated  circuits 
found  in  radio  sets.  Its  fre(|uency 
tuning  range  is  far  yvider  than  the 
broadcast  band. 

Other  molecular  electronic  devices 
included:  logic  switches,  a  variable 
pf)tentiometer  and  mono-lithic  blocks 
yvhich  function  as  multivibrators. 

To  construct  molecular  electroni<' 
sub-sy  stems.  W  estinghouse  scientists 
first  determine  the  desired  elect nmic 
functions  to  be  performed  and  then 
build  these  functions  into  a  single 
piece  of  semiconductor  material  such 
as  silicon  or  germanium.  (See  SPI¬ 
NAL.  Oct.  ’59.  page  .52.) 

The  Air  P'orce  hopes  to  lune  an 
entire  system  [)rotot\j)e  available 
within  .5  to  .5  years. 

•  •  • 

Details  of  the  effort  being  mustered 
toyvards  achieving  the  first  tracking 
and  ground  instrumentation  system 
to  encircle  the  glohe  were  recently 
described  by  industrial  teams  respon¬ 
sible  to  the  National  Aeronautics  and 
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Space  Adniinislralioii  for  this  phase 
of  Project  Mercury. 

Major  participants  in  the  project 
are  W  estern  Electric  Co..  })rirne  con¬ 
tractor;  Bell  Telephone  Laboratories. 
Inc.;  Benclix  Aviation  (]orp.  and 
Burns  and  Roe,  Inc.,  N.  Y. 

Construction  on  the  network  has 
already  begun.  Eighteen  sites  make 
up  the  world-wide  chain  of  ground 
stations.  They  are  scheduled  to  be 
completed  in  1961  and  will  scan  the 
heavens  with  an  electronic  eye  and 
ear  as  America’s  first  astronaut  orbits 
the  Earth  in  space  at  18,(K)0  miles  per 
hour.  For  the  past  six  months,  hun¬ 
dreds  of  scientific  and  engineering 
j)ersonnel  have  worked  at  such  di¬ 
verse  tasks  as  designing  new  radar 
and  telemetry  equipment,  establishing 
base  camps  for  siting  locations  in 
many  out-of-the-way  locations  and  ex¬ 
perimenting  with  several  new  and 
different  types  of  electronic  gear 
needed  for  the  global  network. 

The  world-wide  complex  essential 
to  the  success  of  the  project  will  have 
a  computing  and  communications 
renter  at  the  Goddard  Space  Flight 
Center.  Beltsville,  Md.,  and  a  control 
cefiter  at  Caj)e  Canaveral:  The  18 
stations  comprising  the  tracking  and 
group  instrumentation  system  will  in¬ 
clude:  Cape  Canaveral.  Grand  Ba¬ 
hama  Island.  Grand  Turk  Island, 
Bermuda,  especially  equipped  radar 
picket  ships  in  the  Atlantic  and  In¬ 
dian  Oceans,  the  Canary  Islands,  two 
sites  in  Africa,  west  and  south  Aus¬ 
tralia.  Canton  Island,  Hawaii,  two 
on  the  west  coast,  WTite  Sands, 
N.  M..  south  Texas  and  Eglin  AFB, 
Florida. 

•  •  • 

The  Defense  Small  Business  Sub¬ 
contracting  Program  which  has  been 
employed  on  a  voluntarv  basis  by 
200-300  major  prime  contractors, 
will  l)e  mandatory  requirement  in 
fut  ure  prime  contracts  in  excess  of 
Si. 000.000  which  offer  substantial 
subcontracting  possibilities. 

The  new'  policy  also  re(|uires  sub¬ 
contractors  having  subcontracts  in 
excess  of  SI. 000,000  to  conduct  the 
same  type  of  program. 

In  announcing  this  new  j)olicy, 
Perkins  McGuire.  Assistant  Secretarv 
of  Defense  (Supplv  and  Logistics), 
said:  ‘Tt  is  expected  that  this  action 
will  result  in  increasifig  the  number 
of  prime  contractors  and  major  sub¬ 
contractors  ])artici|)ating  in  the  pro- 
gram  which  seeks  to  provide  the 
widest  ])ossible  subcontracting  op¬ 
portunities  to  small  firms.” 

Pending  incorporation  of  this  new 
policy  in  the  Armed  Services  Pro¬ 
curement  Regulation.  Secretary  Mc¬ 
Guire  has  requested  the  Militarv  De¬ 


partments  to  provide  contracting  of¬ 
ficers  prompt  interim  guidance  so 
that  the  policy  may  be  placed  into 
effect  as  soon  as  possible. 

Secretary  McGuire  also  noted  that 
the  January-June  1959  reports  by 
prime  contractors  participating  in  the 
Ilefense  Small  Business  Subcontract¬ 
ing  Program  revealed  that  they  paid 
out  to  small  business  subcontractors 
18.2%  or  $1,640,054,000  of  their 
total  military  receipts.  This  com¬ 
pares  with  17.5%  or  $1,620,770,0(K) 
in  the  preceding  six-month  period. 

•  •  • 

The  National  Science  Foundation 

announced  American  business  firms 
employed  about  780,000  scientists 
and  engineers  in  January  1959. 
About  35%  of  the  total  were  engaged 
in  engineering  and  scientific  research 
and  development  activities. 

Industries  employing  the  largest 
groups  of  scientists  and  engineers  in 
January  1959  were  aircraft  and  parts, 
electrical  equipment  and  chemicals 
and  allied  products.  Each  employed 
more  than  75,000  scientists  and  en¬ 
gineers;  combined,  they  employed 
one-third  of  the  total  number  of  sci¬ 
entists  and  engineers  in  private  in¬ 
dustry. 

This  data  is  based  on  a  survey 
conducted  for  the  National  Science 
Foundation  by  the  Bureau  of  Labor 
Statistics  of  the  S.  Depart,  of 
Labor.  Now  in  prepartion,  the  re|)ort 
will  be  released  early  this  vear. 

•  •  • 

Chemical  reactions  that  occur  iti 
1  10,000th  of  a  second  are  being  ana¬ 
lyzed  by  overseas  scientists  with  the 
aid  of  an  electronic  instrument  called 
a  Time-of-Flight  Mass  Spectrometer. 

The  instrument  derives  its  speed 
from  its  ability  to  instantly  identify 
vaporized  gases,  liquids  and  solids  by 
reveal i fig  their  respective  molecular 
masses.  Heart  of  the  instrument  is  a 
four-foot  metal  vacuum  tube  that  sci¬ 
entists  call  an  “ion  gun.”  Electrically 
charged  molecules  of  the  elements 
being  analyzed  are  |)ulsed  like  radar 
signals  from  one  end  of  the  tube  to 
the  other  and  their  speed,  or  “time 
of  flight,”  is  measured  electronicallv 
and  appears  as  a  wave  pattern,  or 
spectrum,  on  an  oscilloscope.  Thus, 
the  instrument  can  analvze  an  instafi- 
taneous  scfjuenc'e  of  chemical  reac¬ 
tions  such  as  take  place  in  flames  and 
exjflosiotis.  It  can  also  analyze  the 
products  resulting  from  bombard- 
mefit  of  gases  by  atomic  nuclei. 

3  he  instrument  is  lieing  used  at 
Sweden’s  I  niversitv  of  Uppsala  in  a 
research  program  on  tobacco  smoke. 

Bendix  Aviation  Corporation,  de¬ 
velopers  of  the  spectrometer,  reports 


it  w  ill  also  be  used  by  the  of  (Cali¬ 
fornia  for  studying  Los  Angeles  smog, 
also  by  the  National  Bureau  of  Stand¬ 
ards  and  NASA. 

•  •  • 

The  Army  is  using  a  powerful  elec¬ 
tronic  data  processing  system  as  the 
heart  of  a  new'  global  military  sup¬ 
plv  network.  The  system  processes 
requisitions  for  Transportation  Corps 
aircraft,  marine  and  railway  equip¬ 
ment  five  times  faster  than  previous 
methods. 

The  new  computer  at  the  head- 
(fuarters  of  the  I  .  S.  Arniv  Trans¬ 
portation  Materiel  Command  commu¬ 
nicates  via  wire  and  radio  circuits 
with  military  installations  all  over 
the  I  .  S.  and  on  four  other  conti¬ 
nents.  The  computer — an  IBM  705 
111  gets  the  material  on  the  road  in 
less  than  72  hours. 

•  •  • 

A  240-line  electronic  private  tele¬ 
phone  exchange  has  been  put  into  op¬ 
eration  bv  International  telephone 
and  Telegraph  Corporation’s  French 
associate  research  company.  Labora- 
toire  (Central  de  Telecommunications 
of  Paris,  riie  control  circuit  report- 
edlv  operates  10.000  times  faster  than 
electromechanical  exchanges  general¬ 
ly  used. 

J'he  new  PABX  (private  automatic 
branch  exchange  )  is  the  result  of  re¬ 
search  carried  out  since  1945  and  is 
the  second  fully  electronic  exchange 
to  be  put  into  operation  by  a  Euro¬ 
pean  nation.  The  first  was  a  20-line 
exchange,  also  designed  bv  LCT  and 
is  now  in  use  aboard  a  ship  of  the 
French  navy. 

'Fhe  PAliX  uses  ferrite  memory 
cores,  transistors  and  cold-cathode 
gas  tubes  that  are  switclied  on  and 
off  in  one-thousandth  of  a  second. 
/\fter  all  information  has  l>een  in¬ 
serted  into  the  electronic  exchange 
the  speed  of  operation  is  e(fuivalent 
to  connecting  sixty  calls  per  second. 

•  •  • 

Engineers  of  Minneapolis-lloney- 
well  Regulator  Go.  have  developed  a 
highlv  sensitive  electronic  alarm  fle- 
designed  to  ))revent  the  drowning 
tragedies  that  often  occur  when  chil¬ 
dren  nr  pets  fall  into  unattended 
swimming  pools. 

The  sNsteni.  which  can  be  installed 
in  pools  for  less  than  $200.  includes 
a  sensing  eleinent  submerged  a|)prox- 
imatelv  a  foot  below  tlie  water  sur¬ 
face  and  a  remotely  located  alarm 
panel. 

\\  hene\er  an  object  falls  into  tbe 
water,  tbe  sensing  element  detects 
the  sound  vibration  caused  bv  the 
splasli,  electronically  relays  a  signal 
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HOW  TO  SELECT 
HIGH  RELIABILITY 
CAPACITORS 


At  one  time  Sprague  Electric  was 
the  only  manufacturer  offering  true 
high  reliability  capacitors.  The  buyer 
had  no  problem.  But  today  there 
are  many  manufacturers  who  claim 
that  their  capacitors  meet  high  re¬ 
liability  standards.  Some  are  even 
so  bold  as  to  claim  that  theirs  are 
the  most  reliable. 

Check  the  record  before  you  choose 

The  only  sound  approach  to  evaluate 
these  claims  is  to  investigate  the  re¬ 
liability  reeord  achieved  by  each  of 
the  companies  under  consideration. 
Remember,  it  takes  test  data  to  es¬ 
tablish  the  reliability  of  a  product. 
Claims  are  not  enough. 

Now  let's  look  at  the  record 

Sprague  Electric  can  substantiate  its 
claim  that  its  H  YREL^  0  Capacitors 
are  “the  most  reliable  capacitors 
made”  with  the  most  extensive  test 
data  available  in  the  entire  electronic 
industry.  The  performance  of 
HYREL  Q  Capacitors  is  virtually 


impossible  to  surpass  .  .  .  now  and 
for  some  years  to  come. 

But  let's  start  at  the  beginning 
the  speeijieations.  Sprague  Electric's 
high  reliability  capacitors  were  orig¬ 
inally  made  under  Sprague  Electric 
Specification  PV-100 — the  first  high 
reliability  eapaeitor  speeifieation  for 
missiles  and  other  eritieal  appUea- 
tions.  This  specification  and  a  later 
revision,  PV-IOOA,  have  proven  so 
comprehensive  and  so  successful  in 
providing  “the  highest  order  of  re¬ 
liability  known  to  capacitor  manu¬ 
facturing”  that  their  provisions  are 
currently  reflected  in  every  military 
specification  covering  high  reliability 
capacitors.  This  is  a  distinction  shared 
by  no  other  capacitor  manufacturer. 

Now  look  at  the  record  of 
HYREL  Q  Capacitors 

On  accelerated  life  tests  the  failure 
rate  of  HYREL  Q  Capacitors  has 
been  less  than  0.05%,  after  more  than 
16  million  unit  hours  accumulated 
on  tests  of  250  hours  at  140%  rated 


voltage,  125  C.  On  high  frequency 
vibration  tests,  there  hasn't  been  a 
single  failure  in  the  more  than  50,000 
units  tested.  On  seal,  moisture  re¬ 
sistance,  and  temperature  cycling  and 
immersion  tests,  the  failure  rate  has 
been  less  than  0.1%. 

Such  performance  from  produc¬ 
tion  line  capacitors  can  only  be 
achieved  through  the  most  intensive 
(and  expensive)  kind  of  reliability 
program— in  design  and  develop¬ 
ment,  in  production  engineering,  in 
manufacturing  facilities,  in  testing 
intensity  and  extensity — all  of  which 
should  be  investigated  thoroughly. 

After  you've  checked  the  record, 
then  decide  for  yourself  which  ca¬ 
pacitor  is  “the  most  reliable  made.” 

For  complete  facts  and  figures  on 
HYREL  Q  Capacitors,  call  your 
Sprague  District  Office  or  Represent¬ 
ative,  or  write  for  HYREL  Bulletin 
2900 A  and  Specification  PV-IOOA  to 
Technical  Literature  Sect  ion,  Sprague 
Electric  Company,  287  Marshall  St., 
North  Adams,  Massachusetts. 


SEE  US  AT  THE  I.R.E.  SHOW — BOOTHS  2416-2424. 


to  llic  alarm  panel  which  can  he  lo¬ 
cated  up  to  1(H)  feet  from  the  pool. 
An  alarm  horn  is  theii  sounded  with 
the  (d)jective  of  summonifi^  aid  to 
the  pool  area  instanti). 

•  •  • 

A  community  for  those  who  are  ()0 
)ears  of  ajie  and  older  is  heinij: 
plamu*d  h\  a  ^roup  (►f  Methodist 
(■ler<:\nieti  and  la\nien  who  have 
formed  a  non-profit  corporation 
sponsored  l)\  the  Norfolk  District 
Methodist  (diurch.  While  essentially 
a  Methodist  endeavor,  it  is  not  con- 
fim^l  to  an\  relijiious  denomination. 
Original  financinii  of  the  c'ornmunity 
will  he  through  the  machinery  set  uj) 
l)\  the  Fc'cleral  Government  through 
its  FJderly  Dousing  Act. 

Chesapeake  Manor  whicli  is  to  he 
situated  near  V’^irginia  I^each.  will 
have  apj)roximately  oOO  semi-luxury 
dwelling  units  to  house  about  750 
people.  The  project  will  consist  of  a 
]2-stor\  high  rise  huilcling.  garden 
or  ranch  type  apartments,  an  infir- 
mar\  with  24-hour  a  day  medical 
service,  a  central  dining  room  where 
meals  are  available  when  desired, 
shopping  facilities  such  as  grocery, 
drug  and  gift  shops  as  well  as  barber 
and  beauty  shops.  Other  features  in¬ 
clude  a  putting  green,  swimming 
pool,  library  and  garden  plots.  The 
apartments  will  be  provided  with 
wall-to-wall  c*ar})eting.  drapes,  all 
utilities,  television  and  radios. 

A  spokesman  for  the  Methodist 
Foundation  estimates  one  person  may 
live  with  complete  comfort,  food  and 
medical  care  for  less  than  S2.()()()  per 
year  and  two  people  for  less  than 
-So. 000.  Any  proceeds  from  Chesa¬ 
peake  Manor  above  the  cost  of  mort¬ 
gage  and  operating  costs  must  go  into 
a  fund  for  further  expansion  of  this 
type  of  facility  or  to  help  finance 
lower  cost  housing  for  those  elderlv 
people  who  cannot  afford  the  semi- 
luxurv  of  Chesapeake  Manor. 

•  •  • 

A  new  kind  of  radiation  detector 
described  as  a  solid  state  ionization 
chand)er  has  been  developed  bv 
Hughes  Aircraft  Companv. 

The  detector,  smaller  than  the  head 
of  a  pin.  is  esse?itiallv  a  slice  of 
doped  silicon.  \\  hen  struck  bv  a 
charged  nuclear  particle  it  emits  a 
pulse  which  can  be  measured  and 
analvzed.  I  he  device  operates  with 
either  »io  external  voltage  or  a  verv 
few  volts,  which  is  the  kev  to  deter¬ 
mining  the  energv  of  the  partic-le. 

I  he  detec  tor  constitutes  what  is 
known  as  a  p-n  junction  which  is 
founcl  in  other  forms  in  everv  radio 


and  lelev  ision  set.  Howev  er,  the  avail¬ 
ability  of  high  purity  silicon  and  the 
achievement  of  extremely  fine  toler¬ 
ances  in  the  forming  of  the  junctiofi. 
transform  it  from  a  tvpical  rectifv- 
ing  device  used  generally  in  electrofi- 
ics  for  the  c-onversion  of  alternating 
currents  to  direct  currents  int(»  a  ra¬ 
diation  detector.  I  he  double  slc*p  of 
using  high  purity  silicon,  which 
widens  the  radiation  sensitive  region 
at  the  intersection  of  the  p-  and  n-tvpe 
material  and  the  shift  of  the  position 
(T  the  junction  region  toward  the 
surface  is  all  that  is  necessary  to  con¬ 
vert  the  device  into  a  radiation  d**- 
tcH’tor. 

Ihe  companv  believes  the  detec  tors 
will  find  use  in  the  fields  of  spac*e 
exploration  and  nuclear  resc*arch. 
Since  each  detector  can  be  made 
small,  thev  can  rejilace  the  grains  on 
a  photographic  plate  and  when 
stacked  in  a  three-dimensional  arrav 
can  track  the  path  of  a  particle.  .\ 
nuclear  particle  plowing  through  the 
three-dimensional  array  will  produce 
an  electric  signal  froni  eac’h  detector 
it  goes  through  and  noting  the  .m*- 
(juenc-e.  the  path  and  velocity  of  the* 
particle  can  thus  be  plcHted. 

A  three-dimensional  package  cem- 
taining  hundreds  or  even  thousancis 
of  detectors,  occupv  ing  onlv  a  small 
amount  of  volume  and  very  light  in 
weiiiht  could  be  |)roj)ellecl  hundreds 
of  miles  into  spac*e  to  transmit  bac*k 
to  earth  prec  ise  measurements  on  cos¬ 
mic  ravs  and  the  limits  or  nature  of 
the  V  an  Allen  radiation  belt,  d  he  in¬ 
formation  obtained  could  be  .‘ient 
back  to  earth  via  a  telemetering  svs- 
tem.  It  would  no  longer  be  necessarv 
to  preserve  and  capture  the  noseceme. 

•  •  • 

Development  of  a  group  of  modi¬ 
fied  fluorocarbons  callc*cl  Raibond 
which  makes  possible  a  stronger, 
more  elastic  bond  between  metal  ami 
plastic-  components  of  microwave 
transmission  systems  has  been  an¬ 
nounced  bv  Radiation  Applications. 
Inc  *.  o  f  New  York. 

The  produc  t  will  permit  the  use*  of 
nevviv  clevclopc*cl  adhesives,  with  in¬ 
creased  low -temperature  flexibility,  in 
w av eguicle  ecpjiprnent. 

Raiboncl-moclifi(*cl  fl  u  o  roc  a  r  bon  s 
are  emploved  as  plugs  in  microwave 
guide*  ’‘plumbing  *  systems  designed 
to  kt‘c*p  out  water  and  dirt  and  to 
keep  in  either  hydraulic  fluid  or  prt*s- 
surizt*cl  gases.  The  fluorocarbons  to 
which  Raibond  has  been  applic*d  arc* 
Kel-P'  and  Teflon,  produced  rc*spt*c- 
tively.  by  Minnesota  Mining  and 
Manufac'turing  Co.  and  F.  I.  DuPont 
de  Nemours  (!v  Co..  Inc.  RAI  enginc*c*rs 
discovered  that  deflon  and  Kc*l-P" 


could  be  suc’cessfullv  bonded  to 
metals  with  room  temperature  vulcan¬ 
izing  silicon  rubbers  in  place*  of  the* 
epoxies  formerlv  used.  Ihe  rc*sulting 
bcmcls  arc*  flexible*  and  pressure  tight. 
Raibond  re*tains  all  of  the*  ele*c  trical 
characte*ristics  of  the*  original  deflon 
or  Ke*l-F  which  results  in  highc*r 
e*flic‘ie*nc*v  of  mic  rowave*  transmission. 

•  •  • 

Page  Communications  Fngine*e*rs. 
Inc.,  a  subsidiarv  of  Norlhmp  Corp.. 
ifi  conjunction  with  the*  \e*ronutr<mic* 
div  ision  of  I'ord  Vb»lor  Co.  has  pro- 
cluce*cl  a  svste*m  cle*sign  plan  for  a 
National  Space*  .Surve*illance*  Svstc*m 
for  the*  r.  S.  Air  Ftuce*. 

Objec  tive  of  the  svste*m  is  to  gathe*r 
and  pioce*ss  the*  ne*ce*ssarv  informa¬ 
tion  to  maintain  a  comple*te*  curre*nt 
catalog  of  space*  ve*hicle*s  and  .'•ate*l- 
lite*s.  \  svstc*ms  offic  e*  has  bc*c*n  se*t  up 
at  the  \ir  Re*.*ic*arc  h  and  De*vc*lopme‘nt 
CommancFs  \ir  Force*  ('ambridge*  Re*- 
sc*arch  Cc*ntc*r.  Re*clford.  .Massachu- 
se*tts. 

\c*nuiulronic  is  the*  prime*  cofjtrac- 
ten  on  the*  projc*c  t.  Vssoc  iate*  c  ontrac*- 
t«us  be*sicle*s  Page*,  arc*  Kastman 
Kodak  (!o..  Dunlap  and  A<sociatc*s 
and  R  av  thc*!Oi  ( .n. 


The  First  U.  S.  Army  .M.ARS  SSR 
Tc*chnical  Ne*t  announcc*s  the*  fol¬ 
lowing  program  for  April: 

April  fi:  ”Filtc*r  De*sign  and  Appli¬ 
cations.”  bv  .|amc*s  1..  Prathc*r.  In¬ 
structor.  Radio  Div..  F.S ASC.S.  Ft. 
Monmouth.  .N.  .1. 

April  15:  *’\ew  Se*mi-Concluctors  for 
High  Frec|uc*ncv  Circ  uits.”  bv  W . 
A.  McCarthv.  Chic*f  Applications 
Fnginc*c*r.  Sc*fni-(]oncluctor  Divi¬ 
sion.  Ravtheon  Co..  Roston. 

April  20:  **Moclc*rn  Trc*nds  in  Flc*c- 
tronic-  Instrurnentaticm.”  bv  \V .  A. 
Knoop.  Jr..  Partnc*r.  (iaw  lc*r-Kn<M)p 
Cc»..  Roselle*.  \.  j. 

April  27:  *‘Tacan  and  .Similar  Air¬ 
craft  Navigation  .Svstc*ms.”  bv  Win. 
Loebel.  Proi.  Fnginc*t*r.  Olvmpic: 
Radio  \  d  V  Division  of  the*  .Sie*gle*r 
Corp..  Long  Island  Citv.  N.  V. 

I  he  nc*t  can  be*  hearel  e*ac‘h  \\  c*dne*s- 
clav  e*ve*ning  at  0  p.m..  F.Sr  on  lO.lO 
kc*  uppe*r  siclc*bancl. 

•  •  • 

A  mobile  underwater  vehicle  svs- 
tem  has  he*c*n  developed  bv  Varc*  In¬ 
dustrie's  of  Rosc*lle*.  N.  j..  in  conjunc  ¬ 
tion  with  the  Navv  De*partment. 
Rc'ferrecI  t<>  as  M.l  .\  ..  this  svstem 
rt*centlv  was  used  with  a  closed  cir¬ 
cuit  le*lc*v  ision  c  amera  c  hain  for  sur- 
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veying  the  ocean  hoUoni  at  ()()()  feel. 

Operation  of  llie  vehicle  is  remote¬ 
ly  controlled  from  the  console  on  the 
mother  ship  hy  means  of  a  multi¬ 
conductor  cable.  Ihis  unit  is  pro¬ 
pelled  and  guided  hv  ineafis  of  three 
electric  pro|)ulsion  motors.  <»ear  con- 
!iecled  to  propellers.  The  port  afid 
starboard  units  control  the  lateral 
motion  fore  and  aft  and  also  control 
the  direction.  I  his  propulsion  sNstem 
permits  the  \ehicle  to  hover  at  the 
desired  depth  in  currents  or  tides  of 
several  knots. 

•  •  • 

General  Electric’s  Defense  Systems 
Department  in  Syracuse.  \.  Y.  has 
developed  an  electronic  sn stems  evalu¬ 
ator  to  enable  design  enjzineers  to 
|)redict  if  a  system  will  operate  tdlici- 
ently  before  it  'roes  into  j)roduc“tion. 

riie  development,  called  the  Gen¬ 
eral  Electric  fdectronic  S\stem  Evalu¬ 
ator.  or  Gf"f]SE.  adapts  analog'  com¬ 
puter  techni(pies  in  (*valualin,L^  entire 
(‘lectronic  systems. 

d  he  foremost  advantage  of  (iEESE 
evaluation,  when  it  is  operating  on 
audio  frecjuemies.  is  its  capacitv  to 
vary  svstern  parameters  simply  and 
(juickly  and  to  record  all  transient 
and  steadv  slate  conditions.  This 
means  that  signal  waveforms,  loop 
^ains.  detector  and  discriminator 
characteristics,  time  constants — or 
any  combination  of  these — may  be 
chan'red  by  \arying  the  ])otentiomeler 
sellings.  All  transient  phenomena,  as 
well  as  the  steadv  state  conditions, 
can  be  rec‘orclc‘d  with  standard  osc  il- 
lo^raphs. 

(;eese  is  usc'cl  to  simulate  all 
types  of  radar  and  communication 
systems  and  to  evaluate*  the  effec'ls  of 
elec  tronic*  countermeasure's  ( radar 
jammers)  and  mutual  interference. 
All  ly})es  of  signals  can  be  <ieneratc*cl 
and  combined  to  determine  the  effc'c  ts 
of  imposed  jamming  and  anti-jam- 
min<>:  lechnicjues.  Amplitude,  fre- 
(juency  and  pulse  modulation  tech- 
nic|ues  have  bc*en  clevelopc*cl  -doppler 
shift  and  noise  also  have*  bc*en  used 
in  systems  anaivsis.  Siarial  frc*(juc*nc\. 
phase  and  amplitude  can  be  con¬ 
trolled  c’arefully  and  lhc*ir  instantane¬ 
ous  relations.  alon<i  with  the  modula¬ 
tion  signal,  preserved  on  multi-chan¬ 
nel  oscillograph  rc*corclc*rs.  The  am¬ 
plitude*  of  the  return  sitrnals  varies  as 
a  function  of  time,  ranirc*  and  antenna 
heading,  but  c*an  be  controlled  ef- 
fc'ctivelv  on  (/EESE.  the  company 
state's.  Helati\e  amf)lilude  of  the  rc*- 
turn  signals  is  \aried  with  j)otentiom- 
eters  and  variations  in  signal  streniith. 
suc'h  as  func  tiofis  of  c*lc*\alion  or  azi¬ 
muth.  are  oblaitjed  with  the*  use  of 
rc*sol\(*rs  and  sc*r\o  mult iplieis. 


(jieneral  Elc*c  tric*  stales  that  another 
advantap:e  of  using  GEESE  for  elec¬ 
tronic  systems  evaluation  is  that  the 
size  of  target,  as  well  as  the  position, 
c’an  be  c’ontrolled. 

Ihe  (/EESE  rc'ceiver  utilizc*s  an 
electronic*  multiplier  as  a  mixer — 
xariems  t\|)c*s  of  filter  networks  may 
be  used  for  the  r.f.  and  i.f.  sc*ctions. 
riiese  filtc*rs  are  assembled  easily  and 
their  charac  teristics  generally  are  de¬ 
termined,  by  potentiometer  settings, 
d  he  very  nature  of  the  analog  com¬ 
puter  allows  any  combination  of  vari¬ 
ous  types  of  signals  as  inputs  to  the 
simulated  receiver. 

•  •  • 

Improving  research  organization 

and  |)erfor?nance  will  be  the  theme 
of  the  Eifth  Institute  on  !fesc*arc*h  and 
l)e\ eloptnent  Administration  of  Phe 
Americ  an  I  niversitv  to  be  held  in 
W  ashirjgton.  I).  C.  from  April  23  to 
April  29.  1960. 

Ihe  Institute  is  clesigFU*cl  to  report 
ami  evaluate  current  thinking  and 
methods  for  achieving  maximum 
prod’jctix  it)  fror)i  the  nation’s  tech¬ 
nical  manpower  and  resourc*es. 

I  opics  for  disc  ussion  will  inc  lude: 
effect  of  size  and  orgafiizalion  struc*- 
ture  on  |)roduclivit\  :  development 
and  administration  of  basic*  research; 
c*ffec*live  use  of  scientific*  c’ofisultants; 
c  riteria  nec*essarv  to  achieve  balance* 
in  external  and  internal  research  and 
effective  leadership  in  research  and 
improvement  of  sc  ientist  supervision, 
(iuesl  speakers  and  members  of  the 
facultx  will  c*over  the  cjueslions  of 
how  creatixily  c*an  be  induc’ed;  how 
staff  aids  to  research  should  be  or¬ 
ganized;  how  the  trafisition  from  re¬ 
search  to  production  can  be  facili¬ 
tated  and  how  programs  can  be  ad¬ 
justed  in  objeclixe.  organization  and 
c*onlent  to  mec*t  change  c*onclitions. 

Additional  information  max  be  ob- 
tainc'd  from  Dr.  L.  H.  Hattery.  Direc¬ 
tor.  Center  for  leclmology  and  De- 
xeloj)nient  Administration.  Phe  Amer- 
ic*an  I  niversitx.  1901  f  St..  -\.  W .. 

W  ashinglon  (>.  D.  G. 

•  •  • 

The  following  publications  rc*c*e!illy 
have  bec*ome  axailable  to  industry 
through  the  Oflic'e  of  Tc*chnic*al  Serv¬ 
ice's.  I  .  S.  Department  of  (Commerce. 

\\  ashinglon  23.  1).  (]. 

Improved  K-Hond  Semiconductor 
Mixer  Diode,  bv  llarnes.  Eaxvson  and 
W Ood.  Ehil(*o  f3»rp.  for  W  right  Air 
Devc'lopment  (]e!iter.  I  SAE.  June 
1939.  I  Order  \o.  PD  131970.  S2.23 
per  c*opx.l  (iailium-arsenide  dicKles 
were  developed  xxith  xerx  loxv  noise 
figure  (10.  I(>  and  21  kmc*)  and  an 
uppc*r  operating  limit  of  300  (..  I  heir 


frt'cjuenc*)  rc'sponst*  is  flat  within  2  db 
over  the  range  20  to  300  (].  a  con¬ 
siderable  improvement  over  germani¬ 
um  or  silicon. 

Research  on  Field  Emission  ('.nth. 
odes,  bx  Martin.  Pitman  and  Char- 
bomiier.  Linfield  Research  hislitute 
for  \\  right  Air  Dexeloj)!nent  (Center. 
(  SAE.  Max  1939.  (Order  PB  1319()0. 
S2  per  copy.)  Design  data  which 
simplify  predictioFi  of  electrical  pc*r- 
formance  of  field  emission  c*athocles 
xvere  compiled.  The  data  relv  on 
knoxx ledge  of  c*alhode  geometrx.  work 
function  and  positiofi  relative  to  lube* 
anode. 

Experimental  Study  of  Cascade 
Hackuard-W ave  Magnetron  Amplifier 
at  Low  fjevels,  by  Kluver  and  Bec*ker. 
[  nix.  of  Calif,  for  \\  right  Air  De¬ 
velopment  ('enter.  I  SAE.  Jan.  1939. 

I  Order  PB  131o29.  SI  per  c*o|)x  . )  An 
experimental  two-circuit  backxvard- 
m-agnetron  amplifier  was  developed. 
I^oxv-level  operation  shoxxeci  a  depend¬ 
ence  of  gain  on  beam  velocity  and 
current  like  that  of  the  ecjuivalent 
O-tx  pe  devic  e.  An  over-all  stable  gain 
of  10  db  was  easilx  obtained. 

Radio  .\oise  Data  for  the  Interna¬ 
tional  Geophysical  Year  July  /,  7937 
throuf!;h  December  37.  1958,  bx 

Cric*hloxv.  Samson.  Disnex  and  jc*nk- 
ins.  Boulder  Laboratories  of  the  !\a- 
lional  Bureau  of  Standards.  I  Order 
i\BS  Technical  Note  lo.  $2.30  per 
copv. )  Phis  publication  c'Ofitains  the* 
records  of  the  radio  noise  measure¬ 
ments  made  during  the  KJY  bx  a 
world-wide  network  under  the  super¬ 
vision  of  NBS.  Results  arc*  in  the 
form  of  month-hour  data  for  c*ac*h 
station,  folloxveci  by  the  seasonal- 
lime-block  xalues.  J'he  measurements 
wc*re  made  xxith  a  \BS  radio  noise 
recorder.  Model  AR\-2.  xvhich  has  an 
effective  bandxxidth  of  130  to  300 
c'vcles  per  second.  I  hree  parameters 
of  the  mdse  xvere  measured:  the  mean 
poxver.  the  mean  envelope  voltage*, 
and  the  mean  logarithm  of  the  en¬ 
velope  voltage.  J  he  mean  power  aver¬ 
aged  over  several  minutes  is  the  basic- 
parameter  and  is  expressed  as  an  ef- 
fec  live  antenna  noise  figure.  E..,. 

•  •  • 

Scientific  Investigations  of  electron 
mic*rc)scc)jK*  problems  at  the  I’lanklin 
Institute  are  dc'sc*ribed  in  a  rej)orl 
available  from  Philios  Elec  tronic*  In¬ 
struments.  730  South  fullon  Axe*.. 
Mt.  Vernon.  Nexx  ^  ork. 

Among  tho  subjects  c*o\crc*d  arc* 
the  studx  of  mec*hanisms  of  |)lastic- 
deformation  in  mc'tals  and  allox  s 
using  dislocation  patterns,  radiation 
damage*  in  metals  from  neutron  ho!*i- 
bcirdrnent.  stit*ngth  of  thin  foils  and 
perfc'ction  fo  c'xaporated  films. 
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Many  illii^tralions  are  iiuluded  to 
eonvev  a  clear  impression  of  tech- 
fiical  e(|uipment  procedures  and  n*- 
sults  obtained.  A  stress-strain  cur\e 
shows  effects  of  radiation  on  copper 
single  crystals.  Micrographs  cover 
dislocations  in  alphahrass,  slip  line 
structure  of  irradiated  and  non-irradi- 
ated  single  copper  crystals  and  stack¬ 
ing:  faults  in  stainless  steel  foils.  De¬ 
tails  are  provided  on  a  micro-stress¬ 
ing  de\ice  which  was  developed  hy 
Dr.  M.  (i.  T.  \V  ilsdorf  of  Franklin 
Institute  to  allow  strain  to  he  induced 
in  specimens  when  under  examina¬ 
tion  in  the  electron  microscope. 

•  •  • 

Pin-Point  Transistor  Troubles  in  12 
Minutes  hy  Louis  E.  Garner,  Jr.  is 
a  new  hook  covering  practical  trou- 
hle-shootinj:  and  repair  technicjues 
which  may  he  applied  to  all  types  of 
transistorized  ecpiipment.  Emphasis 
is  |)laced  on  the  repair  of  personal 
portables,  automobile  receivers  and 
other  popular  consumer  products. 

Numerous  “check-chart”  tables  are 
included  as  well  as  photographs,  dia¬ 
grams  and  sketches. 

The  hook  sells  for  SoJL'i  and  is 
available  through  any  radio  parts 
distributor  or  directly  from  the  pub¬ 
lisher.  Educational  book  Publishing 
Division.  Coyne  Electrical  School. 
1501  West  Congress  Parkway.  Chi¬ 
cago  7,  Illinois. 

•  •  • 

Motorola,  Inc.,  Semiconductor  Pro¬ 
ducts  Division,  has  published  a  com¬ 
prehensive,  130  page  manual  covering 
basic  theory,  design  characteristics 
and  applications  for  zener  (voltage 
limiting)  diodes. 

The  book  covers  the  use  of  zener 
diodes  in  regulated  power  supplies 
and  also  their  use  to  protect  against 
lead  current  surges,  supply  voltage 
surges,  decreasing  supply  voltage, 
arcing  and  over-voltage  in  transistor 
circuits  and  circuits  incorporating 
meters.  Numerous  schematic  draw'- 
ings,  tables  and  curves,  all  based 
upon  actual  circuits  that  were  de¬ 
signed  and  tested  by  Motorola’s  Semi¬ 
conductor  Application  Engineers,  are 
included. 

The  handbook  is  available  at  Si. 00 
|)er  copy  from  any  Motorola  Semi¬ 
conductor  distributor  or  from  Dept. 
ZDH.  Alotorola  Inc..  Semiconductor 
Products  Div..  5005  E.  McDowell 
Rd..  Ph  oenix.  Arizona. 


Photoprogress 


The  National  Bureau  of  Standards 

has  developed  a  recording  system  that 
simultaneously  photograjdis  random¬ 


ly  occurring  exents  displayed  on  an 
oscilloscope  screen  and  the  precise 
time  of  each  event,  d'he  camera  was 
developefi  bv  (i.  Hellex,  K.  Doherty 
and  E.  Berger  of  the  Bureau's  Boul¬ 
der  ((Colorado!  Laboratories  as  part 
of  a  ])rogram  to  record  and  study  the 
electrcmiagnetic  radiation  from  light¬ 
ning  strokes  (sferic-s)  that  is  propa¬ 
gated  over  long  distances. 

Because  a  picture  is  taken  only 
when  the  camera  is  triggered  bx  tbe 
(*xent  to  be  jiholographed.  film  con¬ 
sumption  is  reiluced  considerably  as 
compared  with  a  continuously  operat¬ 
ing  camera.  \\  hen  the  standard  time 
broadcasts  of  NBS  station  WWV  are 
used  to  synchronize  the  system,  the 
absolute  accuracx  is  dependent  only 
on  the  jiropagation  variables  of  the 
WW  V  signal.  (]ycling  time  of  one 
complete  ojieration  is  7  millisec. 

d'he  rapid  framing  rate  of  the  Bu¬ 
reau’s  intermillent-action  camera  re¬ 
sults  from  the  use  of  a  high-speed 
clutch  b(‘lxxeen  the  film  drive  and  a 
continuousix  rex  oix  ing  fix  xx  heel.  3  he 
clutch  aituation  mechanism  is  simi¬ 
lar  to  a  large  eleclrodynamic  speak¬ 
er.  W  hen  a  pulse  triy^gered  bv  the  sig¬ 
nal  is  applied  to  the  clutch  part  cor¬ 
responding  to  the  Vince  coil,  a  cone 
is  driven  into  engagement  xvith  the 
flxxvheel  and  rotates  a  small  drum  in 
contact  xvith  the  film.  1  he  length  of 
the  pulse  is  timed  so  that  the  rota¬ 
tion  of  the  drum  pulls  exactlv  one 
frame  of  film  past  the  lens  opening. 

The  peak  poxver  applied  to  the 
voice  coil  is  approximatelx'  35  kxv. 
Poxver  surges  of  this  magnitude  mav 
be  repeated  at  intervals  of  onlv  a 
fexv  milliseconds  bv  utilizing  txvo  con- 
denser  reservoirs  and  txvo  thyratrons 
in  a  series  arrangement.  An  88-micro¬ 
farad  condenser  is  discharged 
through  the  voice  coil  bv  one  thvra- 
tron  and  after  a  short  delav  is  re¬ 
charged  from  a  IbDO-micro-farad 
reservoir  by  the  other  thvratron. 
dims,  the  poxver  sujiply  reijuired  to 
o|)erate  the  sxstem  need  onlv  provide 
an  average  current  sufficient  to  main¬ 
tain  the  charge  on  the  large  con¬ 
denser  reservoir  at  the  maximum 
dutx  cycle. 

dlie  time  of  the  exenl  is  dis|)lavf*d 
bx  an  arrax  of  small  neon  bulbs  that 
indicate,  in  binary  fashion,  numbers 
that  correspond  to  the  hour  and  date. 

•  •  • 

A  technique  that  compensates  for 
overexposure*  in  aerial  jihotographic 
negatives  has  been  devised  bv  Nor¬ 
man  Exley  and  (]harlc‘s  lxt‘s  of  tbe 
Kodak  Research  Laboratori(*s.  I'he 
scientists  r(*port  that  their  “inter- 
rnpled  pi ocessing"  method  xvill  make* 
up  for  an  oxerexposure  for  more  than 
two  stops,  or  oxer  four  times  the 


correct  amount  of  light  for  a  given 
film. 

Idle  method  ceinsists  essentially  eif 
partially  developing  the  negatives  in 
a  special  developer,  Exley  said.  They 
are  then  removed  and  inspected  to 
determine  the  amount  of  image  pres¬ 
ent.  This  operation  is  carried  out  in 
the  dark  with  an  infrared  snooper¬ 
scope  to  prevent  light  fog.  If  neces¬ 
sary,,  the  negatives  are  further  devel- 
oped  for  an  amount  of  time  that  en¬ 
sures  proper  density.  Negatives  can 
be  inspected  xvet  on  a  continuous 
jirocessor  or  dryed  for  more  thor¬ 
ough  inspection.  The  Air  Forc'e  has 
developed  a  processor  that  scans  the 
negatives  and  controls  development 
automatically. 

I  he  photographic  “rescue*”  tech- 
niijiie  is  possible  because  of  special 
Kodak  aerial  films  and  developers 
that  help  keep  contrast  at  the  same 
level  xvhile  film  s])eed  varies. 

Exiex  said  that  in  high-altitude 
a(‘rial  photography,  it  is  sometimes 
diflicull  to  determine  correct  expos¬ 
ure  in  advance.  It  is  the  usual  prac¬ 
tice  to  oxerex|)ose  in  these  conditions 
to  avoid  loss  of  shadoxv  detail,  or  an 
intolerable  risk  and  delav  j'n  fix  ing 
a  second  mission,  he  said. 

•  •  • 

The  Remington  Rand  Division  of 

Sperrv  Rand  Corporation  has  devel¬ 
oped  a  nexv  microfilm  package  plan 
that  combines  a  camera,  film,  Uni- 
xersal  Processor.  I  ni-Kards  and 
reader. 

I'he  camera — the  E36.1PL-  is  a 
poxver-driven.  9-position.  ])lanetary 
unit  xvhich  micro  fil  ms  large  engineer¬ 
ing  draxvings  rapidly  and  economical- 
Iv.  Document  sizes  range  from  15"  x 
21"  at  a  12-time  reduction,  up  to  36" 

X  47"  at  29  times.  Enough  film  is 
prox  ided  (KM)  foot  rolls  on  daylight 
loading  spools)  to  microfilm  over 
.3000  documents. 

The  microfilm  processor,  desig¬ 
nated  the  I  iiipro  Microfilm  Proces¬ 
sor.  automatically  develops,  fixes, 
xvashes  and  dries  16mm,  35mm  and 
70mm  film  interchangeably  of  anx 
length  up  to  100  feet.  Designed  to 
be  loaded  and  operated  in  normal 
light,  xvitli  automatic  controls  to 
make  operation  simple,  100  feel  of 
film  can  be  processed  in  less  than 
30  minutes. 

3'he  Uni-Kard,  a  tailor-made  ace¬ 
tate  jacket,  makes  it  possible  to  file 
and  ])rolect  individual  images  36 
to  tbe  inch.  Each  jacket  has  room 
for  five  lines  of  direct  indexing  and 
conforms  to  the  standard  MIB  si/t* 
for  filing  convenience.  5(K)0  1  ni- 
Kard  packets  are  included  in  the 
package. 
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FAi^ 

see  ajj  there 
is  to  see... 
from  TOF* 
to  BOTTOM 


BIG  DAYS... 


offheIRE  NATIONAL  CONVENTION 
and  RADIO-ENGINEERING  SHOW! 


Tt  doesn't  matter  how  you  manage  it  -  by  starting  at  the 
fourth  Moor  with  l^roducticm  Items,  on  to  the  third  floor  for 
Systems  and  Instruments,  then  down  to  Two  and  One  for 
C'omponents  or  the  reverse  w  hat  does  matter  is  that  you 
see  AI.L  there  is  to  see  at  the  IRT  National  ('onvention  and 
Radit^-b’ngineering  Show  at  the  New  York  ('oliseum,  March 
21-24.  You  could  even  take  in  one  floor  a  day!  Remembei, 
there  are  4  RKi  M.OORS  .  .  .  and  4  BICi  DAYS  . . .  so,  plan 
your  trips  t(')  the  C'oliseum  so  that  you  don't  miss  anything. 


The  c'>pportunity  to  see  SO  MUCH  that’.s 
NliW  in  the  radio -engineering  field  comes 
but  once  a  year  with  this  eiant  IRE  National 
C'cMuenticm  and  Radio- Engineering  Show\ 
He  UP  on  your  field  with  a  thorough  knowl¬ 
edge  of  the  displays  and  exhibits  that  will  be 
shown  as  NEW  IDEAS  in  RADIO-ELEC¬ 
TRON  I(\S.  from  the  top  fourth  floor  to  the 
hottom  first  fl(')or.  at  the  New  York  Coliseum! 


m 


MARCH  21,  22,  23,  24 

Ihe  IRE  NATIONAL  CONVENTION  I  The  RADIO  ENGINEERING  SHOW 

Waldorf-Astoria  Hotel  I  Coliseum,  New  York  City 


The  Institute  of  Radio  Engineer^*  1  East  79th  St.,  New  York  21,  N.  Y* 
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An  optical  glass  camera  window  is 

part  of  the  Air  Ff)ree*s  new  “Seeifi^ 
Kye"*  photo  mapping:  plane  which  can 
photograph  and  survey  geographic 
|)oints  on  the  earth  s  surface  ffuickly 
and  more  accurately  than  ground  sur¬ 
veying  teams,  according  to  erigineers 
at  Lockheed  Aircraft  ('orp..  wlio 
de\eloped  the  system. 

Measuring  42  inches  in  diameter 
and  weighing  325  pounds,  the  optical 
glass  camera  window  is  believed  to 
he  the  largest  camera  lens  ever  in¬ 
stalled  in  any  aircraft. 

Photography  in  the  prop-jet  HC- 
130  |)lane  is  accomplished  hy  a  bat¬ 
tery  of  mapping  cameras  installed  in 
mounts  which  are  electronically  stabi¬ 
lized  against  movements  of  the  air¬ 
craft  in  flight.  The  plane  also  con¬ 
tains  a  television  view-finder  for  flight 
line  \iewing.  a  terrain  profile  re¬ 
corder.  photographic  data  recorders 
and  other  systems. 

aMI  mapping  cameras  and  data  cam¬ 
eras  are  synchronized,  automatically 
providing  proper  intervals  between 
photographs  as  a  lOO-foot  roll  of  film 
moves  continuously  through  the  cam¬ 
era.  Negative  sizes  range  .from  bv 
inches  to  9  by  13  inches. 

4  he  |)hoto  mapping  plane  will  aid 
space  vehicles  and  missile  systems  by 
providing  information  giving  the  ex¬ 
act  location  of  geographic  points. 
Space  vehicles  need  this  information 
for  accurate  navigation  into  orbit, 
while  missile  systems  depend  u[)on 
tiu'  data  for  their  accurate  guidance. 

After  nine  months  of  intensive 
flight  testing  ifi  which  thousands  of 
aerial  photographs  were  taken  and 
rneasuremeTits  of  the  photos  were 
made  on  photographic  glass  ])lates  to 
an  accuracy  of  l/lO.fffXI  in  order  to 
prove  the  exactness  of  the  I\C-13() 
system,  it  was  announced  that  the 
plane  has  the  “hair-line  accuracy*' 
necessary  for  the  Space  .Age. 

The  photo  mapping  |)lane  was  de¬ 
veloped  bv  Lockheed’s  Georgia  Divi¬ 
sion  in  cooperation  with  the  1370th 
l^hoto  Mapping  Group.  Air  Photo- 
gra})hic  and  Charting  Service. 

•  •  • 

High  school  students  still  have  an 
op[)ortunil\  to  send  entries  to  the 
1060  Kodak  High  School  IMioto  G.on- 
test  and  can  mail  them  up  to  mid¬ 
night  of  March  31.  I  he  competition 
is  open  to  students  ir>  grades  0 
through  12  who  are  in  dail\  attend¬ 
ance  at  an\  high  school  in  the  1.  S. 

(a>lor  entries  are  eligible  for  tin* 
first  time  this  \(‘ar  and  both  prints 
and  transparencies  will  be  accepted. 
Any  size  or  type  of  roll  or  cut  color 
film  may  l)e  used.  Snap-shots  or  en- 
largemefits  up  to  I  I  x  14  inches  ma\ 
b(‘  subiiiitled  in  the  black-and-white 


section.  Iliere  are  no  restrictions  as 
to  t\pe  or  make  of  camera  or  film 
and  entrants  can  develop  and  print 
their  own  pictures  or  have  them 
processed  commerciall) . 

Kiitrants  will  be  aiming  at  top 
prizes  of  S  100  and  S300  in  the  black- 
aFid-white  division  and  a  top  prize  of 
S3.50  in  the  color  section,  as  well  a'^ 
a  long  list  of  cash  awards  that  cover 
both  divisions. 

Address  entries  aiul  imfuiries  to 
Kodak  High  School  l^hoto  (Contest. 
Rochester  4.  New  A Ork. 

•  •  • 

“They  See  What  You  Mean,”  by 
Eric  Hurtis  and  James  LeMay.  pre¬ 
sents  information  on  the  application 
of  overhead  projection  in  visual-com¬ 
munication  situations  and  on  the 
manv  methods  available  for  the  pro- 
ductiofi  of  effective  overhead  projec¬ 
tion  materials.  The  authors  are  staff 
mend)ers  of  the  Audio  Visual  Dept, 
of  the  Ozalid  Division  of  (General 
Aniline  and  Film  (>orp..  Johnson 
(jty.  N.  A . 

Illustrated  in  color,  the  book  deals 
with  flexibility  of  overhead  projec¬ 
tion.  various  aj)plication  procedures 
and  techniques,  handmade,  mechan¬ 
ically  produced  and  photographic 
transparencies.  4  here  are  detailed 
presentations  of  the  diazo  and  fliffu- 
sion  transfer  processes.  I’ools.  letter¬ 
ing.  mounting  and  masking,  basic- 
art  and  layout  principles,  as  well  as 
snecial  projection  technicfues  are  also 
discussed. 

The  book  is  available  through 
Ozalid  Audio  \  isual  dealers. 


Names  in  the  News 


James  D.  McLean  has  been  elected 
|)resident  of  Stromberg-Carlson  Go., 
a  division  of  (general  Dynamics  f^orp. 
and  has  become  a  senior  vice  presi¬ 
dent  of  (General  Dynamics.  Mr.  Mc¬ 
Lean  previouslv  was  |)resident  of  the 
Hoffman  Laboratories  division  of 
Hoffman  FJectronics  (5)rp. 

Matthew  L.  Devine  has  become 
()resident  of  Amphenol-Rorg  Elec¬ 
tronics  (*orp.  Mr.  Devine  has  been  a 
director  of  the  company  since*  1656 
and  is  a  mt‘mb(*r  of  the*  e*xe*e‘utiv e* 
eojnmittee. 

C.  Robert  Paulson  has  be*e*n  Fiajne*d 
FnaFiager  of  the  Profe*ssioFial  Audio 
Froducls  divisioFi  of  AFnpe*x  Profes- 
sioFial  Products  (]o.  F<MFne*rlv  he*  was 
FFiarketiFig  FFiaFiage*r  for  the*  divisioFi. 

A.  W.  Rogers  has  be'e*FF  FiaFne*d  to 
the  Flew  jiositioFi  of  assistaFit  chief 
aFid  teelmieal  director  of  the  Re¬ 
search  aFid  De*ve*lopFne*Fit  divisioFi.  I  . 
S.  Affiiv  SigFial  ("orps.  Mr.  Rog(*rs 
se*rve*d  as  dire*ctoF  of  the  Ele*ct roFiic 


Parts  aFid  Mate*rials  division.  U.  S. 
Army  Signal  Rese*arch  and  Develop¬ 
ment  l.aboratory. 

Stanley  E.  Rendell  has  be*en  aji- 
pointe*ef  vice  jiresielent  and  assistant 
general  manager  of  I  he  Hallicrafters 
(]o.  Mr.  Re*Fidell  e  ame  to  the*  Ghie  ago 
firm  as  din-e  loF  of  manufaeiuring  in 
1 656. 

Joseph  M.  Hertzberg  has  assuFne*el 
the  position  of  vice  presielent-mar- 
keting  for  the  (bivernment  anel  In¬ 
dustrial  group  of  Philco  Corp.  In  his 
new  post.  Mr.  Hertzberg  will  lie  re¬ 
sponsible  for  sales  and  marketing 
programs  for  the  five  elivisions  of  the* 
group. 

Stuart  L.  Dunkle  has  be*e*Fi  pro- 
Fnote*el  from  militarv  automation  e*o- 
ordinator  to  we*stern  legion  manager 
for  (b)vernF7ieFit  relations  at  Kellogg 
Swite  hboard  anel  Supply  Co.  He  will 
manage  Kellogg  (Government  rela¬ 
tions  activitie*s  in  nine  we*ste*rFi  state*s. 
Alaska  and  Hawaii. 

Alfred  H.  Birou  has  be*e*Fi  name*el 
marketing  manager  at  (Ghieago  Aerial 
Industrie's.  Cntil  F'eeently.  he  was  as- 
soeiateel  with  Sparton  Corp.  as  a 
sales  manager. 

Samuel  M.  Barr,  vice  pie*side*Fit- 
planning  of  \Ve*ste*rFi  I  nion  4'e*le*- 
grapli  (Go.,  has  be*e*Fi  e*leete*d  to  tlie* 
firm  s  board  of  diree*tors.  As  he*ad 
of  the  planning  department.  Mr.  Harr 
is  in  charge  of  long-range  planning. 
advance*d  svstems  e*FigineeriFig  and 
Fie*w  products. 

Henry  C.  Kahrmann,  Jr.,  has  bc*e*Fi 
promoted  to  engineerini;  service's 
manager  for  the  Military  FGngine'e'ring 
group  at  Lenkurt  Ele*ctric*  (Go.  Mr. 
Kahrmann.  who  pFeviously  headed 
the  militarv  publications  departmc'nt. 
is  now  responsible  for  military  publi- 
cations.  prototvpc*  facililic's.  cfualitv 
assurance*  and  e*Figine*eriFig  standards 
de-partments. 

Col.  Robert  F.  Slakek,  USAF,  I  Re  t.  i 

has  joined  Page  (Gonununic  ations  En- 
giFiee*rs.  Inc.,  as  assistant  el i rector  of 
e*FiiriFie*e*riFig  for  administration.  (Golo- 
ne*l  Slakek  is  former  (Gommander. 
I<>23rcl  AA(GS  (Group  lE  and  li  and 
Det.  1.  (Grcnind  Ele*ctroFiics  Engi- 
Fie*e*riFig  and  Installaticm  Age*Ficy. 
Andrews  Air  Forc*e*  Rase. 

Allen  C.  Catfield  has  be*e*Fi  FiaFne*d 
an  assistant  clire*c  tor  of  e*FigiFic*e*ring 
at  Rixon  Ele*ct ronics.  Inc*,  and  will 
be*  re*spoFisible*  for  the*  te-chnical  dire*c  - 
lion  and  guidance  of  all  pF()je*c  t  c*n- 
giFiee*rs. 

James  C.  Elms  has  be*e*Fi  name-d  to 
the  iiewlv  cre*ate*d  position  of  vice* 
pre*side*Fit  and  ge*Fie*ral  manager  at  the 
(Groslev  division.  Avco  Corp.  Mr. 
fGInis  pre*viouslv  se*rve*cl  as  vic*e  pre'si- 
de*Fil  of  grcniFid  el(*c‘l ronics  and  com¬ 
munications. 
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YOU’RE 


SMART 

COOKIE 


DEPEND 


TIMES  JH 
FACSIMILE 
WEATHER- FAX* 
FOR 

TOP-QUALITY 

RECORDING 


Savings  are  equally  important.  As  W(*1I  as  rutting 
f  clown  on  personnel  time.  “Weather- 

fax'  rc'duees  material  loss.  For  it 
\  ‘  use's  a  eontinuous,  35()-foot  roll  of 

^  low-cost  dry  electro-sensitive 

— -I  paper  unaffected  by  heat. 

1.  >  light  or  unusual  storage  con- 

mediate  maintenance. 

Find  out  if  your  com- 
pany  can  profitahl\ 
use  facsimile  rc'cording. 

And  then  investigate  Times  Fac- 
dmile  “Weather-fax.*'  It’  s  hy  far  the  most  advanced 
machine  of  its  kind  — and  just  one  of  the  com])lete 
line  of  outstanding  products  made  hy  the  world  s 


Westrex  Corporattott 

A  DIVISION  OF  LITTON  INDUSTRIES  I  U 


For  information,  write  Communications  Equipment  Dept.  13W 
540  West  58th  St.,  New  York  19,  N.  Y. 
1523  L  Street  N.W.,  Washington  5,  D.  C. 

*trademark 
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W  AR  IIS  THE  MODERIS  W  ORLD,  by 
Thpotlore  Ropp,  The  Duke  Univer¬ 
sity  Press,  Durham,  IS,  C,,  19,‘>9, 
Ilk)  pages,  $10,00. 

War  in  the  Modern  World  is  a  his¬ 
tory  of  the  political  and  social  impli¬ 
cations  of  modern  warfare,  of  the  de¬ 
velopment  of  military  technolojiies 
and  of  changing  concepts  of  militar\ 
organization.  The  author  evaluates 
the  writings  of  military  and  naval 
theorists  and  historians:  he  deals 
with  battles,  campaigns  and  weapons 
in  non-technical  language  and  only  to 
illustrate  the  general  subject. 

The  book  also  is  a  guide  to  the 
classical  military  writers  —  Machia- 
velli,  Frederick  the  Great,  Clausewitz, 
Jomini,  Du  Pic(|.  Mahan.  Douhet, 
Fuller  and  Liddell  Hart.  Particular 
attention  is  paid  to  Anglo-American 
military  power  in  air  and  land  opera¬ 
tions  and  command  of  the  sea  aspects 
and  to  Anglo-American  ideas  about 
the  soldier  and  his  place  in  society. 

The  first  part  of  the  book  covers 
the  age  of  the  great  captains  from 
the  Renaissance  to  Napoleon.  1'he 
second  part  covers  the  industrial  and 
military  revolutions  of  the  nineteenth 
century  and  the  third  covers  tin* 
world  wars  of  the  first  half  of  the 
twentieth  century.  The  introduction 
discusses  war  in  general  and  the  wa\s 
in  which  it  follows  changes  in  tech¬ 
nology,  political  organization  and  the 
ideas  of  soldiers  and  poltical  leaders. 

Theodore  Ropp  has  taught  nearly 
twenty  years  of  naval  and  military 
history  to  civilians  and  R.O.T.C.  stu¬ 
dents  and  has  published  numerous 
articles  and  reviews.  He  is  presentK 
a  professor  of  history  at  Duke  Tni- 
versity. 

DEFEISSE  RESEARCH  AyD  DEVEL- 
OPMENT  COyTRACTS  GUIDE, 
edited  by  Jesse  L.  Letvis.  Published 
by  Vincent  F.  Callahan,  Evans  Bldg,, 
Washington,  D.C.,  1960.  150  pages, 
$25,00, 

This  new  research  and  develop¬ 
ment  guide,  a  nontechnical  source- 
book  for  businessmen,  deals  with  the 
rapidly  expandifig  research  and  de¬ 


velopment  activities  of  the  Depart¬ 
ment  (d  Defense,  the  Advanced  Re¬ 
search  Projects  Agency  LARPA). 
Army.  Navv  and  Air  Force.  Purpose 
of  the  I  »ook  is  to  provide  manufac¬ 
turing  firms,  research  organizatimis 
and  ediK’ational  institutions  with  up- 
to-date  information  and  advice  on 
how  and  where  to  obtain  contracts 
from  the  military  services  on  R  &  D. 
engineering  and  test  evaluations. 

Principal  feature  of  the  book  is  a 
section  containing  an  up-to-date  map 
of  the  I'.S.  showing  the  locations  of 
228  mi  lita  rv  locatimis  which  let 
R  &  1)  contracts.  Subsections  contain 
individual  state  maps  listing  military 
R  &  1)  facilities,  plus  specific  data  ofi 
the  activities  at  each  station,  includ¬ 
ing  an  ofTicial  list  and  descrij)tion  of 
the  various  R  &  D  areas  of  interest: 
names  of  contracting  officers  and 
small  business  specialists:  and  how 
to  get  there.  Other  parts  of  the  book 
include  sections  on  each  branch  of 
the  military  service,  lists  and  repro¬ 
ductions  of  forms  and  specific  in¬ 
formation  and  advice  on  how’  to  go 
about  getting  research,  development, 
engineering  and  test  evaluation  con¬ 
tracts  fi-om  military  installations. 


SCI  Eye  E  Ayi)  TECliyOLOGY  ly 
COyTEMPORARY  WAR,  by  Maj. 
Gen.  G.  I,  Pokrovsky.  Frederick  A. 
Praeger,  Publishers,  y.Y..  1959.  180 
pages,  $4,00. 

Maj.  General  Pokrovsky  is  a  giadu- 
ate  of  the  Moscow’  Fconomics  Insti¬ 
tute  and  has  been  a  nuclear  physicist, 
a  member  of  the  Academy  of  Artil¬ 
lery  Sciences,  a  faculty  member  of 
the  Kuibyshev'  Mililarv  Lngineering 
Academv.  and  more  recently,  a  fac¬ 
ulty  member  of  the  Zhukovsky  Air 
Lngineering  Academy.  He  is.  in  ad¬ 
dition.  a  member  of  the  Interdepart¬ 
mental  Commission  for  Interplane¬ 
tary  (^)mmunication.  the  organiza¬ 
tion  which  prepaied  Sputnik.  He  also 
plaved  an  important  role  in  Soviei 
long-range  missile  develojiment. 

Tin  s  volume  is  an  unabridged  trans¬ 
lation  of  his  key  writings  designed 
to  cultivate  an  awareness  in  Soviet 
mililarv  leaders  of  the  implications 
of  the  technological  revolution.  Gen. 
Pokrovsky  examines  the  roles  of  new 
weapons  from  sputniks  to  vertical 
take-off  aircraft  to  IC.RM’s  —  and 
claims  Soviet  su[)erioritv  in  these 
weapons,  d'he  second  part  of  this 
volume  presents  a  complete  trans¬ 
lation  of  an  important  booklet  bv  the 


(ieneial  which  pavs  particular  atten¬ 
tion  to  the  sjiecific  aspt'cts  of  mathe¬ 
matics,  jihysics.  chemislrv,  biology 
ami  engineering  as  these  lelate,  in 
Soviet  thinking,  to  weapons  and  to 
military  support  activities.  The  last 
part  of  the  book  piesents  an  article 
in  which  (ien.  Pokrovsky  discusses 
not  oidv  the  nature,  advantages  and 
limitations  of  long-range  ballistic 
missiles,  but  also  the  merits  of  such 
alternative  strategic  weapons  sv stems 
as  earth  satellites,  balloons  and  long- 
range  bondier  aircraft. 

Dr.  Rav  inond  (Jarhoff,  w  h(»  has 
translated  and  annotated  these  writ¬ 
ings  of  (ien.  Pokrovsky  from  the 
original  Russian,  is  the  author  of. 
among  other  works,  two  definitive 
books  on  Soviet  militarv  strategy: 
Soviet  Stratet^Y  in  the  Nuclear  A^e 
and  Soviet  Military  Doctrine. 

Hooks  of  interest  received  too  late 
jor  this  month's  revieu  : 

A  SOURCE  BOOK  l/\  MATHEMAT¬ 
ICS,  edited  by  David  E,  Smith, 
Dover  Publications,  Inc.,  /V.  Y.. 

1959,  2  volumes.  $3.50  the  set, 

J’his  is  a  jiaperback  reissue  of  an 
anthology  of  mathematical  writings. 
"Phe  book  contains  selections  from 
12o  treatises  and  articles.  Included 
are  such  works  as  Napier  s  treatise 
on  logarithms.  Pascal  on  his  calcu¬ 
lating  machine  and  others  by  such 
men  as  Luler.  (iauss,  (iaiileo,  (lava- 
lieri  and  Hamilton. 

THE  COMPLETE  TECHyiQUE  OF 
MAKiyCw  FILMS,  by  Pierre  Monier. 
The  MacMillan  Co.,  /V.  V .,  1959. 
304  pages,  $6.00. 

riie  author  adv  ises  how  to  manipu¬ 
late  the  cine  camera  and  how  to  get 
technically  satisfactory  results.  He 
gives  the  technical  d(*tails  in  classify¬ 
ing,  comparing  and  explaining  films, 
filters  and  exposuie  FFieteis.  Included 
is  inforFuation  off  color,  outdoor  aFid 
iFidoor  filming,  fihn  editing  aiFcl  the 
techni(jue  or  projectioFi. 

E'yCYCLOPEDlA  Oy  CATHODE-RAY 
OSCILLOSCOPES  AyD  THEIR 
USES,  by  John  F.  Rider  arid  Sey¬ 
mour  D.  Uslan,  John  F.  Rider. 
Publisher,  Inc.,  y.  1 ..  1959.  $27.00. 

This  secoFid  editioFi  encyclopedia 
has  bt'eFi  ex])aFided  aFid  brouglit  up 
to  date  to  iFiclude  cathode-ray  lubt* 
coFistruclioFi  aFid  theory,  aFi  analysis 
of  moderFi  oscilloscojie  circuitrv. 
coiFimeFcial  scope  lv})es  and  mainle- 
Fiance,  special  purpose  cathode-rav 
lubes.  Flew  data  on  probes  aFid  lelated 
information  on  scope  photograjiliv . 
New  sections  on  pulse  measurements 
and  s(|uare  wave  testing  have  been 
added  as  well. 
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PROBING  THROUGH  THE  NIGHT  new 

Sperry  radar  warns  of  approaching  tanks. 
35-lb.  radar  set  is  powered  by  a  small  bat¬ 
tery  pack.  Secret  of  unit’s  extreme  light¬ 
ness  is  absence  of  bulky  viewing  tube  — 
radar  echoes  produce  characteristic  audible 
signals  instead  of  “blips”  on  a  screen. 


SPERRY  RADARS  range  in  size  from  the  tiny  “Silent  Sentry” 
(above)  to  the  giant  Air  Force  Farly  Warning  Radar,  the 
AN/F PS-35  with  its  85  ft.  tower  and  126  ft.  antenna.  These 
towers  of  strength  in  LI.S.  defenses  will  be  spotted  strategically 
throughout  main  Air  Force  defense  networks. 


Army  troops  arc  now  able  to  call  upon  the  country’s  first  produc¬ 
tion  equipment  of  this  size.  The  device  —  designed  to  warn  of 
surprise  over-the-ground  infiltration  or  major  attack  by  an  aggres¬ 
sor— greatly  enhances  the  effectiveness  of  battle  area  surveillance. 

Developed  jointly  with  the  Army  Signal  Corps,  this  new  Sperry 
portable  radar  instantly  reports  any  movement  of  men  or  vehicles 
within  a  three-mile  range  — at  nigb^^^^g  or  smoke.  So  accurate 
is  the  set  that  it  can  detect  one  soj^^f^King  a  mile  away  and  can 
distinguish  between  a  single  indivl^^^Hd  a  squad  of  several  men. 
It  is  also  sensitive  enough  to  determine  the  approximate  size  of  a 
vehicle  target  and  indicate  whether  it  has  wheels  or  tracks.  This 
new  “Silent  Sentry”  is  one  more  result  of  the  joint  efforts  of  our 
military  leaders  and  Sperry  to  keep  our  defenses  up-to-date. 

I  he  “Silent  Sentry”  (AN  'PPS-4)  is  one  of  a  broad  variety  of 
radars  manufactured  by  the  Surface  Armament  Division  of  Sperry 
Ci\  roscope  Company. 


RFA  T  NECK.  N.  Y 


SURFACE  ARMAMENT  DIVISION.  S^ERK'^  CYROSCOPE  COMPANY ‘  OiViSION  Of-  EPfRRY  RANH  ^''ORPORA  TION 
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MUrray  Hill  2-6606  Financial  6-8242 


INDEX  TO  ADVERTISERS 


Personnel  &  Positions 
Available 

As  a  service  to  AFCEA  members,  SIG¬ 
NAL  will  moke  space  available  in  this 
column  for  those  members  who  are  inter¬ 
ested  in  employment  in  the  communica¬ 
tions/  electronics  and  photography  indus¬ 
tries.  Any  member  is  entitled  to  three 
insertions  in  the  magazine  on  a  space 
avoiloble  basiS/  free  of  charge.  Please 
limit  your  notice  to  5  lines.  In  replying, 
employers  are  asked  to  address:  Box  ....  , 
SIGNAL,  1624  Eye  St.,  N.W.,  Washing¬ 
ton  6,  D.  C.  Letters  will  be  forwarded 
to  the  AFCEA  member. 

Electfucai.  Engineer  witli  9  years*  ex¬ 
perience  in  all  phases  of  telephone 
utility  operation-engineering,  account¬ 
ing,  traffic  and  management.  B.S.  in 
electrical  engineering  and  business  ad¬ 
ministration.  Salary  and  location  ojien. 
Box  155. 

Eiem)  Si;r\  igk  En(. inker  with  >i\  ycai>* 
experience  seeks  position  in  Ja|>an. 
.Speaks  the  language  and  is  familiar 
with  travel  in  japan.  Knows  aircraft, 
ground  communicati4»ns  and  naviga¬ 
tional  systems.  Box  156. 

(jiSTOMKR  Enginkkrin(.  position  sought 
by  individual  with  eight  years'  exp^'ri- 
erice  as  a  Teletype  repairman.  At¬ 
tended  radio  repair  school. for  two  y4*ar> 
and  was  a  ('KEI  home  student  lor  the 
past  three  years.  Located  in  j'okyo. 

Box  157. 

Government  and  Military 
Positions  Available 

U.  S.  ARMY  PICTORIAL  CENTER 
Ljuig  Island  (nty.  New  ^  ork 
Applicants  should  submit  >tandard 
Eorm  57  to:  Civilian  Personnel  Office. 
Army  Pictorial  (.'enter.  .^5-1  1  .55tl:  Ave., 
L«»ng  Island  City.  N. 

Telemsion  Ei.E(  TRONIC  En(. inker  ((LS- 
R55-12;  SHHlOl  t«)  plan,  design  and 
evaluate  the  development  of  television 
e(}uipment  and  facilities  to  (h*termine 
their  application  in  military  stuvice. 
Will  instruct  civilian  and  military  per¬ 
sonnel  in  o{)eration.  installation  and 
testing  of  eipiipment.  Must  have  tour 
years  of  technical  engineering  experi¬ 
ence,  two  years  of  general  ehr^tronio 
engineering  experiem'e  and  One  year 
experience  in  televi>ion. 

EEDER  AL  COM  .M  I  i  N  I C  \  T  1 0  N  S 
COMMISSION 

Washington  25.  1),  ('. 

Applicants  should  write  to:  Ext'cutive 
Secretary.  Board  of  Ik  S,  (jvil  .Servicf 
Examiners.  Federal  (.’ommuuications 
(kornmissicm.  W  ashington  25.  1).  (]..  and 
reciuest  Announcennmt  187-R.  j'hose 
who  fetd  they  can  (jualify  for  hightu 
grades  sh(»idd  recpjest  \nnounc4*ment 
112-B. 

R \i)io  EN(.iNEERs  ( ( LS-.A  and  CS-7: 
SLI9()  to  SL9I0  and  S5.1.5()  to  .<i;5.88() ) 
to  staff  CoNcrnment  stations  in  Wash¬ 
ington  and  E(!(]  field  office-  h»cated 
throughout  the  Lnited  States  including 
\laska.  Hawaii  and  Puerto  Ric(».  Po-i- 
tions  open  to  ctdlege  seniors  a!id  gradu¬ 
ate-  in  engineeiing:  also  person-  with 
some  e\p(*rienc4*  in  electronics  in  gen¬ 
eral. 


\ld<‘ii  El<M*lronic  lnipiils<‘  Bt*- 
cordiiig  K<|iiipni(‘iit  (.'o..  Inc. 
Molpstvorth  Assovintps  . 42,  1.5 

Alpha  Corp. 

Don  T.  HaxtPr.  /nc.,  Adv . 16,  17 

Arncricaii  Telephoin*  &  Telegraph 


f.'o. 

V.  W’.  Aypr  &  Son.  Inc .  I 

Aiitoniatie  Eh*elric  (]o. 

Kudnpr  Agpncy.  tnv .  1 


B<‘iidix  Aviation  Corp.,  Beinlix 
Rad  i<»  Div. 

ifiae\tantts.  John  &  Adams. 

Inp .  2 

Boinae  Laboratories,  Inc. 

Lareom  Randall  Adv..  tnc. Cover 


F\R,  Inc. 

Rppchpr  Assoviatps  . 2nd  (.’o^ei* 

(veneral  (.'oinninnieation  Co. 

(lory  Snow.  Inc .  1.5 

llallicral'ters  ('o..  The 

Hpnry  ti,  Krppr  &  Co.,  tnc .  .52 

llolTnian  Electronics  (lorp..  Mili¬ 
tary  Products  Div. 

Honig-Cooppr.  Harrinfiton  and 
Minpr.  Inc .  .5 


Institute'  of  Radio  Engin<‘<‘rs 

Raymond  Schoonover  Adv .  67 

Kl  (‘iiischmidt  Div.,  Sniith-(]orc»na 
Marchant,  Inc. 

AIpx  T.  Franz.  Inc .  .59 

LalM»ratory  for  Eh*<*troni«'s.  Inc. 
Kpnnpth  A.  Younfs  Associates. 

Inc .  20 

Law  and  (Irrh'r  Bo<ik  Dt'pt .  28 

.M  otorola,  Inc. 

Charles  Rotves  Adv..  Inc . .51.  .5.5 


Phe'lps  Doflge*  Coppe'r  Products 
(’orp. 

Compton  Adv..  Inc .  2.5 

Philco  Corp..  (>o\ernni(‘nt  «V'  In¬ 
dustrial  (rroiip 

Maxicell  Associates.  Inc .  .5.5 

Raeliation,  Inc. 

C.  M.  Has  ford  Co .  ,5.5 

Radi«»  Corporation  of  Anit'rica 

J,  ft  alter  Thompstm  Co .  .59 

Radio  (.'orporation  of  Ain<‘rica, 
D<*f«*ns<*  Eh‘<‘tronic  PreHlncfs 
Div. 


Al  Raul  Leftim  Co..  Inc . .5r<l  Co\«*r 

Radio  Corporation  of  Ann'rit'a, 
Eh'ctreniie*  Data  Pr4M‘e*ssing 


Di>. 

Al  Rani  Lefton  Co..  Inc .  2.5 

Raytht'on  Co. 

Donahne  &  Coe.  Inc . 10.  II 

.Sprague*  Fde'ctrie*  Cei. 

Stnart  Sande  Adv .  46 


.Sprague*  Eh'ctric  Co.,  .Manag<‘nie‘nt 
Div. 

Harry  R.  liridce  Co .  6.5 

.Snrfae*e*  Arniaine'iit  Di\.,  .Sperry 
(iy  rose*e>pe*  Cee.,  Di\isi«»n  of 
.Spe'rry  Ranel  Corp. 

Reach.  McCUnton  &  Co .  71 

.SyKania  Ele*e‘trie‘  Pre»eliie*t-,  Ine*.. 
Ele*<*tre>nic  Syste*nis  Di\. 

Kndner  Affency.  Inc . 26.  27 

We*-tre‘\  Ce»rp..  a  Di^isieni  of  Lit- 
te>n  lneliistrie*s.  Ine*. 

Fletcher  Richards.  Calkins  K' 

Holden.  Inc .  69 


APPLICATION  FOR  INDIVIDUAL  MEMBERSHIP 

ARMED  FORCES  COMMUNICATIONS  AND  ELECTRONICS  ASSOCIATION 


1624  Eye  Street.  N.  W 


Washington  6,  D.  C. 


NAME: 


^Last  Name) 


(First  Narr>e) 


(Middle  Name  or  Initial) 


Address 


I  Firm  or  Military  Installation: 

■  Title:  . Type  of  Work; 

■  U.  S.  Citizen  □  or  Citizen  of 

I  Type  of  Membership  Desired: 

■  Full--$5.00  □  Student— $2.50  □  Life— $50.00  □  Allied— $5.00  □ 

I  Subscription-Non-Member — $7.00  □  Foreign  Mailing — $8.00  Q 

*  Enclosed  find  $  for  annual  dues  for  AFCEA  membership  (or  subscription] 

I  which  Includes  the  monthly  magazine  SIGNAL  and  Chapter  Affiliation. 


DATE: 


SIGNATURE: 
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The  recent  demonstration  of  multi-purpose 
test  equipment  (MPTE),  developed  by 
RCA  under  a  series  of  Army  Ordnance  con¬ 
tracts,  hi.irhli.vhts  a  new  dimension  in  auto- 
mated  multi-use  si/stems  supfmrt  and  culmi¬ 
nates  a  lon,u-term  RCA  effoil  in  this  field. 
This  General  Evaluation  Equipment  is  an 
automated,  transistorized,  dynamic  check¬ 
out  system.  It  contains  a  completely  modu¬ 
larized  ari’ay  of  electronic  and  mechanical 


evaluation  equipment,  capable  of  checkin.ir 
a  variety  of  electromechanical  devices, 
ran^in^^  from  radar  subassemblies  to  missile 
guidance  computers.  MPTE  provides  the 
stimuli,  programming,  control,  measure¬ 
ment  and  test  functions  for  the  NIKE  AeJAX, 
NIKE  HERCULES,  LACROSSE,  HAWK 
and  CORPORAL  missile  systems  and  has 
been  extended  to  other  weapons  systems 
related  to  our  defense  efforts. 


RADIO  CORPORATION  of  AMERICA 


Tmk(s)  1^ 


DEFENSE  ELECTRONIC  PRODUCTS 
CAMDEN,  NEW  JERSEY 


Multi-Use 

Automated 

Maintenance 


I 


\ 


i  ^ 


V  m'  A'l  4  '#  c|«  U-i||3| 


BOMAC  BEACON  MAGNETRONS 


For  unmatched  reliability 


Life  —  u  p  to  500  hours  guaranteed  —  over  3000  hours  reported 
Frequency  stability  —  less  than  2  Me  drift  per  100  hours  (C  band 
Power  stability  —  drop  of  less  than  1  db  per  1000  hours 
of  constant  voltage  input 

Duty  cycle  stability  —  less  than  3  Me  frequency  shift  for  a 
change  in  duty  cycle  of  0.00005  to  0.002  (C  band) 

Vibration  —  less  than  2.5  Me  frequency  shift  from  55  to  2000  cps 
Shock  —  withstands  100  g’s  (6  millisecond  duration) 

Lightweight  —  7  to  10  oz. 

Miniaturized 

Tunable  over  a  broad  band 


New  iliort  form  cittlog  milabi*.  Sand  for  yoor  copy  today^. 
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